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PACIFIC SALMON FISHERIES, 


By Joun N. Coss. 


INTRODUCTION. 


The most valuable commercial fisheries in the world, excepting 
only the oyster and herring fisheries, are those supported by the salm- 
ons. Of these the most important by far are the salmon fisheries 
of the Pacific coast of North America, where California, Oregon, 
Washington, and Alaska, including also British Columbia, possess 
industries representing millions of dollars of investment and millions 
of output annually. In Siberia the fishery is increasing in impor- 
tance annually as means of transportation become better, while Japan 
is also becoming a large factor in the salmon markets of the world 
through her investments in the salmon fisheries of Siberia and, to a 
lesser extent, through fisheries prosecuted in her own waters. 

In this revised report® considerable new material has been added, 
while some of the chapters have been entirely remodeled and mate- 
rially enlarged. The statistical data have been brought up to Janu- 
ary 1, 1916. 


«The salmon fisheries of the Pacific coast. By John N. Cobb. Bureau of Fisheries document no. 751, 
180.p. 1911. i 
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I, THE SPECIES OF SALMON AND THE RUNS. 


The Pacific coast salmons are all included in the genus Oncorhyn- 
chus. With them the fishermen incorrectly class the steelhead trout, 
which really belongs to the closely related genus Salmo. 

As long ago as 1731 the species of Oncorhynchus were first made 
_ known by Steller, who, almost simultaneously with Krascheninikoy, 
another early investigator, distinguished them with perfect accuracy 
under their Russian vernacular names. In 1792 Walbaum adopted 
these vernacular names in a scientific nomenclature for these fishes. 

Five species of salmon (Oncorhynchus) are found in the waters 
of the north Pacific, ranging northward from Monterey Bay on 
the American coast and Jaman on the Asiatic, the extreme northern 
distribution of certain of the species having not yet been accurately 
determined. The five species are: (1) Oncorhynchus tschawytscha, 
quinnat, tyee, chinook, spring, or king salmon; (2) Oncorhynchus 
nerka, blueback, red, sukkegh, or sockeye salmon; (3). Oncorhynchus 
kisutch, silver, coho, or white salmon; (4) Oncorhynchus keta, dog, 
keta, or chum salmon; and (5) Oncorhynchus gorbuscha, humpback or 
pink salmon. 


CHINOOK, QUINNAT, OR KING SALMON. 


The largest, best known, and most valuable of these is the chinook 
or king salmon (0. ischawytscha). It is found throughout the region 
from the Ventura River, Cal., to Norton Sound, Alaska, and on the 
Asiatic coast as far south as northern China. As knowledge extends, 
it will probably be recorded in the Arctic. 

In the spring the body is silvery, the back, dorsal fin, and*caudal 
fm having more or less of round black spots, and the sides of the 
head having a peculiar tin-colored metallic luster. In the fall the 
color is, in some places, black or dirty red: The fish has an average 
weight of about 22 pounds, but individuals weighing 70 to over 100 
pounds are occasionally taken. One was caught near Klawak, 
Alaska, in 1909 which weighed 101 pounds without the head. The 
Yukon River is supposed to produce the finest examples, although 
this supposition is not based on very reliable observations. The 
southeast Alaska fish average as high as 23 pounds in certain sea- 
sons, followed by an average of yea 22 pounds in the Col 
River and about 16 pounds in the Sacramento. 

In most places the flesh is of a deep salmon red, but in certain 
places, notably southeast Alaska, Puget Sound, and British Columbia, 
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U. S. B. F.—Doe. 839. ; PLATE II. 


FIG. 1—CHINOOK SALMON. BREEDING MALE. 


FIG. 2.—SOCKEYE SALMON. ADULT MALE. 


FIG. 3.—SILVER SALMON. BREEDING MALE. 


U. S. B. F.—Doe. 839. PLATE III. 


FIG. 1—CHUM SALMON. BREEDING MALE. 


FIG. 2—HUMPBACK SALMON. ADULT MALE. 


FIG. 3—STEELHEAD TROUT. 


' PACIFIC SALMON FISHERIES. 9 


many of the fish, the proportion being sometimes as much as one-third 
of the catch, have white flesh. A few examples have been taken with 
one side of the body red and the other white, while some are found 
with mottled flesh. No reasonable explanation of this phenomenon 
has yet been given. ! 

In its southern range the quinnat strikes in at Monterey Bay in 
sufficient numbers to justify commercial fishing about the middle of 
April, where it is seen feeding upon the inshore moving schools of 
herring and sardines, continuing until in August. There are two 
runs of spawning fish in the Sacramento, the first or “spring run’’ 
beginning in April and continuing throughout May and June, these 
fish spawning mainly in the cold tributaries of the Sacramento, such 
as the McCloud and Fall Rivers. The second or “fall run” occurs 
in August, September, and October, and these fish Spawn in the 
rifles in the main river between Tehama and Redding, also entering 
the tributaries in that vicinity. The two runs merge into each other. 
It is also claimed that there is‘a third run which comes in December. 

In former years the San Joaquin and the American and Feather 
Rivers of the Sacramento system had large runs of salmon, but ex- 
cessive fishing and the operation of various mining and irrigation 
projects have practically depleted them. 

The Kel and Mad Rivers of northern California have only a late 
or fall run, while the Klamath River ‘has both a spring and a fall 
run, and Smith River has a spring run alone. Rogue River in 
Oregon has both a spring and a fall run, and the Umpqua and several 
other coast streams of Oregon have small early runs. 

The Columbia River has three runs, the first entering during 
January, February, and March, and spawning mainly in the Clack- 
amas and neighboring streams. The second, which is the best run, 
enters during May, June, and part of July, spawning mainly in the 
headwaters. The third run occurs during late July, August, Sep- 
tember, and part of October, and spawns in the tributaries of the 
lower Columbia. 

In Puget Sound chinook salmon are found throughout the year, 
although it is only during the spawning season that they are very 
abundant. In the Fraser River, a tributary of the Sound, the run 
occurs from March to August. 

In the Skeena River, British Columbia, the run occurs from May 
to July, the same being approximately true of the Nass also. 

In Southeast Alaska they are found all months of the year. From 
March to the middle of June they are abundant and feeding in the 
numerous straits and sounds; in May and June the spawning fish 
enter the Unuk, Stikine, Taku, Chilkat, Alsek, and Copper Rivers 
in large numbers, and in a few smaller streams in lesser abundance. 
In August, September, and October they are again to be found in 


/ 


10 PACIFIC SALMON FISHERIES. 


large numbers feeding in the bays and sounds, while during the 
winter months a few have been taken on trawls set for halibut, 
showing that they are living in the lower depths at this time. 

In Cook Inlet the run occurs during May and June and is com- 
posed wholly of red-meated fish; in the rivers of Bristol Bay the run 
comes in May and June, and the same is true of the Togiak, Kusko- 
kwim, and Yukon Rivers, although fish may be seen in the upper 
courses of the Yukon in July, the lateness here bemg due to the 
immense distance the fish have to cover. 


SOCKEYE, BLUEBACK, OR RED SALMON. 


The sockeye or blueback salmon (0. nerka), which forms the great- 
est part of the canned salmon of the world, when it first comes in 
from the sea is a clear bright blue above in color, silvery below. Soon 
after entering the river for the purpose of spawning the color of the 
head changes to a rich olive, the back and sides to crimson and finally 
to a dark blood red, and the belly to a dirty white. The maximum 
weight is about 12 pounds, and length 3 feet, with the average weight 
about 5 pounds, varying greatly, however, in different localities. 


Observations of Chamberlain? m Alaska show that the average 
weight of a number of sockeyes taken from Yes Bay was 8.294 pounds, 


while the average weight of a number from Tamgas was only 3.934 
pounds. Evermann and Goldsborough® report as a result of the 
weighings of 1,390 red salmon, taken from as many different places 
in Alaska as possible, an average weight for the males of 7.43 pounds; 
for the females, 5.78 pounds; or an average weight for both sexes of 
6.57 pounds. A run of small, or dwarf, males accompanies certain 
of the main runs, these bemg especially noticeable in the Chignik 
Lagoon, Alaska, run. This species usually enters streams with acces- 
sible lakes in their courses. . 

These fish are occasionally found landlocked in certain lakes, 
especially in the State of Washington, and are always much smaller 
in size than the sea-run fish. In Bumping Lake, near North Yakima, 
Wash., they are quite abundant and are mature when about a pound 
in weight. Despite the fact that these fish have a soft mouth, anglers 
consider them very gamey. They take bait, the fly, and the trolling 
spoon. 

A few specimens of the sockeye have been taken as far south as 
the Sacramento River. In Humboldt County, Cal., small runs are 
said to occur in Mad and Eel Rivers. Only an occasional specimen 
appears in the coastal streams of Oregon. The Columbia is the most 


a Some observations on salmon and trout in Alaska. By F.M. Chamberlain, naturalist, U.S. Fisheries 
steamer Albatross. U.S. Bureau of Fisheries Document no. 627, p. 80. 


> The fishes of Alaska. By B. W. Evermann and E. L. Goldsborough. Bulletin Bureau of Fisheries, 
Vol. XXVI, p. 257. ; 
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southern river in which this species is known to run in any considerable 
numbers, entering the river with the spring run of chinooks. From 
here south the species is called blueback exclusively. A considerable 
run enters the Quinault River, Wash., and there is also a small run 
in Ozette Lake, just south of Cape Flattery. 

In the Puget Sound region, where it is known as the sockeye, 
this species ascends only the Skagit River in commercial numbers, 
although a small run appears in the Lake Washington system of 
lakes and, possibly, in the Snohomish, Stillaguamish, and Nooksack 
Rivers. — 

The greatest of all the sockeye streams is the Fraser River, Brit- 
ish Columbia, and this stream has been famous from very early 
‘days for its enormous runs of this species, a peculiar feature of 
which is that there is a marked quadrennial periodicity in the run. 
The maximum run occurs the year following leap year, the minimum 
on the year following that. The greater part of the catch of the 
Puget Sound fishermen is made from this run as it is passing through 
Washington waters on its way to the Fraser. The fish strike in 
during July and August on the southwest coast of Vancouver Island, 
apparently coming from the open sea to the northwest. They pass 
the Straits of Juan de Fuca, Rosario, and Georgia, spending con- 
siderable time in the passage and about the mouth of the river. 
Small numbers run as early as May and as late as October, but the 
main body enters about the first week in August. 

The sockeye occurs in most of the coastal streams of British 
Columbia, and is usually the most abundant species. The prin- 
cipal streams frequented are the Skeena, Rivers Inlet, Nass, Lowe 
Inlet, Dean Channel, Namu Harbor, Bella Coola, Smith Inlet, Alert 
Bay, and Alberni Canal. 

In Alaska, where this fish is generally known as the red salmon, 
it is sonnaan and runs in great numbers in all suitable streams, 
of which, in southeast Alaska, the following are the most Rison nen: 
Boca de Quadra, Naha, Yes Bay, Thorne Bay, Karta Bay, Nowiskay, 
Peter Johnson, Hessa, Hetta, Hunter Bay, Klawak, Redfish Bay, 
Stikine, Taku, Chilkoot, Chilkat, Alsek, Situk, Ankow, etc.; in 
central Alaska, Copper, Knik, Kenai, Susitna, Afognak, Karluk, 
Alitak, Chignik; in the Bristol Bay region, the Ugashik, Ugaguk, . 
Naknek, Kvichak, Nushagak, and Wood. It also occurs in the 
Togiak, Kuskokwim, and Yukon Rivers, which debouch into Bering 
Sea, and probably occurs in the Arctic streams of Alaska. The run 
in western Alaska begins usually early in June and extends generally 
to the early part of August. It begins earlier in Prince William 
Sound, however, and sometimes extends into September in southeast 
Alaska. The duration of the run averages about the same in each 
section. 
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SILVER OR COHO SALMON. 


The silver or coho salmon (0. kisutch) is silvery in spring, green- 
ish on the upper parts, where there are a few faint black spots. In 
the fall the males are mostly of a dirty red. The flesh in this species 
is of excellent flavor, but paler in color than the red salmon, and 
hence less valued for canning purposes. 

This species has a maximum weight of about 30 pounds, with a 
general average of about 6 pounds. 

The silver salmon is found as far south as Monterey Bay, where 
it appears during the month of July and is taken by the trollers. 
From Eel River, in California, north, it is found in most of the 
coastal streams. It usually appears in July and runs as late as 
November, the time of appearance and disappearance varying some- 
what in different sections. Owing to its late appearance compara- 
tively few, and they usually in the early part of the season, are 
packed by the canneries, most of which shut down in July and August. 
This fish also tarries but a short time about the mouth of the stream 
it is to enter, and is wary of nets, which makes it rather unprofitable 
to fish for the latter part of the season when it is running alone. 


HUMPBACK OR PINK SALMON. 


The humpback or pink salmon (O. gorbuscha) is the smallest of 
the American species, weighing from 3 to 11 pounds, the average 
being about 4 pounds. In color it is bluish above, silvery below, the 
posterior and upper parts with many round black spots, the caudal 
fin always having a few large black spots, oblong in shape. The 
males in fall are dirty red and are very much distorted in shape, a 
decided hump appearing on the back, from which deformity the 
species acquires its name. The flesh is softer than in the other 
species; it is pale in color, hence its canned name, “pink” salmon. 

The southern limit of the fish is the Sacramento River, but only 
occasional specimens are found here and in the rivers to the north- 
ward until Puget Sound is reached. Here a large run appears every 
other year, the only place on the coast where such is the case. 

The humpback occurs in varying abundance in the waters of Brit- 
ish Columbia, but it is in the waters of southeast Alaska that it ap- 
pears in its greatest abundance. Many of the canneries in this region 
depend mainly upon the humpback for their season’s pack, and the 
canned product now occupies an excellent position in the markets of 
the world. The fish spawn in nearly all of the small, short streams. 

In central and western Alaska the runs are much smaller and the 
humpback is not much sought after by the cannery men, who are 
usually able to fill their cans with the more valuable species. 

In southeast Alaska the run begins in June and continues until 
September, or even later insome places. In western Alaska the period 
is somewhat shorter. In Puget Sound it continues until late in the fall. 
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CHUM OR KETA SALMON. 


The chum or keta salmon (0. keta) reaches a maximum weight of 
16 pounds, the average being about 8 pounds. When it first appears 
along the coast it is dirty silvery, immaculate or sprinkled with 
small black specks, the fins dusky, the sides with faint traces of grid- 
ironlike bars. Later in the season the male is brick red or blackish, 
and its jaws are greatly distorted. Its flesh is quite pale, especially 
when canned. It is especially good for freezing, salting, and smoking. 

This species has a wide distribution. It is found as far south as 
San Francisco, but is not utilized commercially in California except 
on Eel River. It is found in most of the coastal streams from here 
north, being especially abundant from Puget Sound northward to 
southeast Alaska, both inclusive. In this region it is being utilized 
in greater abundance each year, as the market for it widens. 

In central, western, and arctic Alaska the species occurs in varying 
abundance, but is utilized sparingly, except by the natives, with whom 
it is the favorite species dried for winter food. — : 

The run of chum salmon comes later than that of any other species 
except the coho. In Alaska it begins in June, but the height of the 
season does not occur until late in August or early in September, and 
fish are found as late as November. In Puget Sound they run from 
about the middle of August till late in November, and practically the 
same is true in the Columbia River. 


STEELHEAD TROUT. 


The steelhead trout (Salmo gairdneri) is commonly classed as one 
of the salmons by the fishermen of the Pacific coast, and it has been 
included in this report on this account. In different localities the 
average weight is placed at from 8 to 15 pounds, while extreme sizes 
reach 45 pounds. The excellent quality of its flesh causes it to be 
highly prized for the fresh and frozen markets, but owing to its pale 
color only limited quantities are canned. 

The principal center of abundance of this species is the Columbia 
River. It is found from Carmel River, Cal., north to central Alaska, 
and possibly has an even wider range in Alaska. It seems to be found 
in the rivers during the greater part of the year. In the Columbia 
River the spawning season is from February to May, in Puget Sound 
in the spring, and in southeast Alaska in May and June. The best 
commercial fishing is in January, February, and March. In Califor- 
nia the catching of this species is restricted to hook and line fishing. 


AGE OF SALMON AT MATURITY. 


As pease all salmon which have the opportunity spawn but 
once and then die, knowledge of the age at which this occurs is of 
great interest both from an economic and scientific standpoint. 
Many attempts have been made to solve the problem with the sockeye 
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and king salmon, the most important commercially of the five species, 
by means of marking artificially reared fry, usually by clipping 
one of their fins before they are liberated, as noted elsewhere in this 
report, but with unsatisfactory results. 

Fortunately, certain experiments carried on in Tomales Bay, Cal., 
and in New Zealand, where king fry were planted in streams not 
frequented by the species in question and the return of the adults 
noted, have yielded some interesting and accurate information on 
the subject. These indicated that the age was four or more years, 
as no run was reported until the fourth year. 

A more certain method of determining the age of salmon has been 
developed in recent years through the adaptation by American 
scientists of the discovery by European investigators that the ridges 
observed on the scales of certain fishes indicated a period of growth 
of the animal itself. 

Dr. Charles H. Gilbert, of Stanford University, as early as 1910, 
applied this method to the determination of the age of the various 
species of Pacific salmon. As to its application to the Pacific salmon 
and the general method followed, Dr. Gilbert has the following to say: 


While the method is new as regards Pacific salmon, it has been experimentally 
tested and fully approved by the Fisheries Board of Scotland in the case of the Atlantic 
salmon, and is now universally accepted as furnishing reliable data as to the age and 
many other facts in the life history of that fish. It has been shown to be applicable 
also to various species of trout, and its value has been demonstrated in fishes as widely 
divergent as the carp, the eel, the bass, the flounder, and the cod. Descriptions of 
this scale structure and its significance have appeared in a large number of papers, 
both scientific and popular. It will suffice here to repeat that the scale in general 
persists throughout life, and grows in proportion with the rest of the fish, principally 
by additions around its border. At intervals there is produced at the growing edge 
a delicate ridge upon the surface of the scale, the successive ridges thus formed being 
concentric and subcircular in contour, each representing the outline of the scale at a 
certain period in its development. Many of these ridges are formed in the course of 
a year’s growth, the number varying so widely in different individuals and during suc- 
cessive years in the history of the same individual that number alone can not be 
depended on to determine age. For this purpose we rely upon the fact that the fish 
grows at widely different rates during different seasons of the year, spring-summer 
being a period of rapid growth and fall-winter a season when growth is greatly retarded 
or almost wholly arrested. During the period of rapid growth the ridges are widely 
separated, while during the slow growth of fall and winter the ridges are crowded 
closely together, forming a dense band. Thus it comes that the surface of the scale 
is mapped out in a definite succession of areas, a band of widely spaced rings always 
followed by a band of closely crowded rings, the two together constituting a single 
year’s growth. That irregularities occur will not be denied, and this is natural, 
inasmuch as growth may be checked by other causes than the purely seasonal one. 
Also a considerable experience is requisite for the correct interpretation in many 
cases, and a small residue of doubtful significance has alwaysremained. This element 
is too small to affect the general results, and further investigation will almost certainly 
eliminate the doubtiul cases altogether.@ 


a Age at maturity of the Pacific coast salmon of the genus Oncorhynchus. By Charles H. Gilbert. Bul- 
letin U. S. Bureau of Fisheries, vol. xxxu, p. 4, 5. 
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As a result of his investigations up to this point, Dr. Gilbert. pre- 
sented the following conclusions drawn from the data collected: 


1. The sockeye spawns normally either in its fourth or fifth year, the king salmon 
in its fourth, fifth, sixth, or seventh year, the females of both species being preponder- 
atingly 4-year fish. 

2. The young of both sockeye and king salmon may migrate seaward shortly after 
hatching, or may reside in fresh water until their second spring. Those of the first type 
grow more rapidly than the second, but are subject to greater dangers and develop 
proportionately fewer adults. 

3. Coho salmon spawn normally only in their third year. The young migrate 
either as fry or yearlings, but adults are developed almost exclusively from those which 
migrate as yearlings. 

4. Dog salmon mature normally either in their third, fourth, or fifth years, the 
humpback always in theirsecond year. The young of both species pass to sea as soon 
as they are free swimming. 

5. The term “‘grilse,’’ as used for Pacific salmon, signifies conspicuously undersized 
fish which sparingly accompany the spawningrun. They are precociously developed 
in advance of the normal spawning period of the species. So far as known, the grilse 
of the king salmon, coho, and dog salmon are exclusively males; of the sockeye, almost 
exclusively males, except in the Columbia River, where both sexes are about equally 
represented. The larger grilse meet or overlap in size the smaller of those,individuals 
which mature one year later at the normal period. 

6. Grilse of the sockeye are in their third year, of the king salmon in their second or 
third year, of the coho and the dog salmon in their second year. 

7. The great differences in size among individuals of a species observed in the 
spawning run are closely correlated with age, the younger fish averaging constantly 
smaller than those one year older, though the curves of the two may overlap.¢ 


Since 1910 Dr. Gilbert has devoted much of his time to investiga- 
tions along this line, especially on the sockeye, with most interesting 
and valuable results. 

_His observations on the sockeye runs of British Columbia indicate 
that they consist principally of four and five year fish and that these 
two classes appear during successive seasons in widely differing pro- 
portions; that each stream has its distinctive race of sockeye, the 
progeny returning at maturity to the parent stream; that sockeye 
fry rarely survive when they proceed to sea within the year in which 
they are hatched; and that sea feeding, with the consequent rapid 
growth, is the most important factor in producing early maturity, 
an equal number of years in fresh water producing comparatively 
little effect. 

MARKING SALMON. 


A favorite recreation for quite a number of Pacific coast people has 
been the marking of salmon fry in order to find out the age at which 
they return to spawn, the rate of growth, etc. Scattered through 
the reports of the various State fish commissions, and occasionally 


@ Ibid., p. 21, 22. 

» Contributions to the life history of the sockeye salmon. (No.1.) By C.H. Gilbert. Report of British 
Columbia Commissioner of Fisheries for the year ended Dec. 31, 1913, with appendixes, p. R53-78. Con- 
tributions to the life history of thesockeyesalmon. (No. 2.) ByC.H. Gilbert. Report British Columbia 
Commissioner of Fisheries for the year ended Dee. 31, 1914, with appendixes, p. N45-75, 
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in the reports of the United States Bureau of Fisheries, are to be found 
detailed reports of such markings and the sometimes remarkable 
results attained, apparently, at varying periods subsequent to the 
marking. 

All sorts of marks were employed. The favorite was the removal 
of the adipose fin, the experimenters appearing to be of the belief 
that the fish would miss this the least of any. However, the entire 
or partial removal of nearly every fin was practiced by some one or 
other of the many experimenters. Sometimes a V or a U was 
punched out of the tail or the gill cover, and in one or two instances 
a tag was employed. 

In time these marking experiments became so numerous, and so 
imperfect a record was kept of them by any central authority, that 
frequently it was impossible to tell, when an apparently marked 
specimen was obtained, where and when it was marked, and as a 
result but lrttle dependence could have been placed upon them even 
had there been no other factors conspiring to vitiate their value. 

Fishermen are continually finding in their nets salmon which they 
feel sure have been marked by some hatchery. Seores of times in 
the course of his various investigations of the fisheries of this coast 
the writer has been told of or shown specimens which the fishermen 
thought had been marked. Many of these marks were on the side of 
the fish and represented an M or W, depending upon the angle from 
which viewed, and it was impossible, generally, to convince the fisher- 
men that this mark was caused by the twine of his gill net pressing 
on the side of the fish. The obvious fact that a fish could not survive 
when in the fry stage the infliction of such a mark did not occur to 
them. 

Frequently the scars left by the suctorial organs of the lamprey eel 
have been mistakenly supposed to be hatchery marks. ° 

One of the most interesting cases of salmon marking, and one 
which drives home the necessity for accepting reports of returns from 
such markings with extreme caution, is that of F. M. Chamberlam, 
then naturalist of the Bureau of Fisheries steamer Albatross, on the 
Naha Stream in Alaska. 

In August, 1903, 1,600 red salmon fry, reared for the purpose from 
the 1902 eggs, at the Fortmann hatchery of the Alaska Packers 
Association, near Loring, Alaska, were marked by Mr. Chamberlain 
by excising both ventrals with fine curved scissors. The fry were 
released in the Naha River as soon as marked, at which time they 
were about three months old. : 

In 1906 between 50 and 100 adult reds with yentral fins missing 
were reported by the superintendent of the hatchery at Yes Lake, 
which is located on the northern side of Behm Canal (Naha being on 
the southern side) and some 15 miles farther up the canal than the 
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mouth of Naha Stream. Some of these also had the adipose removed, 
this mark haying also been used on some of the fry. At the Fort- 
mann hatchery, where they were marked, only two of these fish were 
obtained in 1906. 

From then on until 1912, a period of 9} years, the return of a 
number of these supposedly marked fish is noted each year at the 
two hatcheries in question, the number reported in the last-named 
year being larger than in some of the intervening years. In the latter 
year Mr. Chamberlain himself pointed out the impossibility of these 
all being from the fry he had marked and no further attention was 
paid to them. 

The principal thing that this and some of the other many experi- 
ments in salmon marking prove is that the percentage of salmon 
which accidentally lose, either through disease or the attacks of their 
many enemies, one or more of their fins, or portions of same, is much 
larger than most people suppose. Out of the many millions taken 

-annually in commercial and fish-cultural operations it is not surprising 

that some should be minus such exposed portions of their anatomy 
and this percentage would doubtless be found to be considerable were 
particular attention directed toward it. As it is now, it is only 
occasionally that the fisherman notices such loss, or mentions the 
same when he does, unless his attention has been directed to it by 
particular inquiry. In the Chamberlain experiment, for instance, 
after 1907 considerable publicity was given to the search for such 
marked fish, and the writer, in his travels through southeast Alaska 
during the succeeding years until the end of 1911, frequently was told 
by fishermen that they had caught salmon with missing fins. Inquiry 
developed that while a few of the lost fins were the same as Chamber- 
lain had excised, a: number were entirely different fins, showing that 
when the attention of fishermen was directed especially in this line 
many deformed fish would be found. 

The confusion resulting from the many marking experiments 
carried on by different people shows the absolute necessity of some 
central authority regulating them if any real results are to be achieved 
_ from this line of endeavor. In 1908 the Secretary of Commerce, under 
authority of sections 11 and 12 of the Alaska fisheries law, directed 
that any persons desiring to mark and release salmon in Alaska first 
consult with and secure the written consent of the Commissioner of 
Fisheries or of the agent at the salmon fisheries of Alaska. It would 
be an excellent thing if some such control could also be exercised 
over these operations in the coastal States. 

During the year 1916 Dr. Charles H. Gilbert, of Stanford Univer- 
sity, assisted by Willis H. Rich, conducted salmon-marking experi- 
ments on an extensive scale. Late in the fall of 1915 a consignment 
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of 100,000 eggs of the red salmon was forwarded to Seattle, Wash., 
from the station of the Bureau of Fisheries at Yes Bay, Alaska, of 
which 50,000 were reshipped to the Anderson Lake hatchery of the 
British Columbia Fisheries Department, located on the ocean side of 
Vancouver Island. The remaining 50,000 were sent to the Bureau 
of Fisheries hatchery at Quinault Lake, on the coast of Washington. 
The intention was as soon as the fry, hatched from these eggs, had 
developed into fingerlings to mark each lot with a distinctive marking 
and plant them in waters near the hatcheries, with the object of 
proving that the adult fish would return to the stream in which they 
had passed their early existence, no matter where the eggs were 
taken. 

This plan could not be carried out at Anderson Lake, as the young 
fish resulting from the eggs, which were sent there, were not strong 
enough to survive the experiment. They were therefore liberated 
without marking. Those hatched at Quinault Lake were marked, 
however, and liberated in the summer of 1916. Dr. Gilbert has 
strong hopes that upon the return of the marked fish important 
data relating to the life history of the species will be obtained. 


OCEAN HOME OF THE SALMON. 


All sorts of conjectures have been hazarded as to the ocean home of 
the salmon after the young fish have gone to sea and disappeared ap- 
parently from the ken of man. Many have conjured up visions of 
vast schools of adult salmon surging along the coast hundreds of miles 
seeking for some suitable river in which to spawn, explaining in this 
wise the variations in the seasonal runs in different sections. Others 
think the fish go out mto the greater depths of the ocean and there hide 
from man until the spawning instinct leads them back to the coast 
and thence to the stream in which they were born. 

Discoveries of recent years have quite altered this uncertainty, and 
we now are reasonably certain that the vast majority of the salmon are 
comparatively near our coast line, while others stay in the bays, 
straits, and sounds virtually all the time when not in the rivers. 

Some years ago it was first noticed that king salmon would take the 
hook while in salt and brackish waters. At first only the anglers were 
interested in this fact, but as the demand for king salmon for mild 
curing became more insistent the commercial fishermen, attracted by 
the high prices paid, began to devote some attention to the fish 
during the early spring months, and soon trolling became a recognized 
branch of the industry. It was first taken up on a considerable scale 
in southeast Alaska in 1905.¢ As the demand for the fish increased, 
the fishermen extended operations until almost all of southeast Alaska 
waters were being fished. The length of the fishing season was also 


& Report on the fisheries of Alaska. By John N.Cobb. Bureau of Fisheries Document no. 618, p. 19-21, 
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increased until now only the severe weather of winter prevents them 
from fishing. However, the halibut trawls occasionally come up 
during the season with king salmon on them, showing that they are 
still on the ground. 

The above is also true to a certain extent of the waters of British 
Columbia and Puget Sound and to a lesser extent, so far as has been 
disclosed, of Monterey Bay and the Oregon coast. 

It has been known for some years that the silver, or coho, salmon 
would also take the hook under practically the same conditions as the 
king salmon, and the only reason this species has not been fished for 
to the same extent as the king has been because it was not large 
enough to be attractive to the mild curers, and hence there was a 
much lesser demand for it. 

It had been supposed that the other species did not feed when in 
coastal waters, but Marsh and Cobb % state quite differently: 

Other species of salmon, in addition to the king, are found to take the trolling hook. 
For several weeks in July trollers in Union Bay, in southeast Alaska, caught a number 
of cohos and humpbacks while trolling for kings. The humpbacks were caught 
mainly with aspoon, no bait being used. Most of them appeared to have been feeding 
on needlefish and herring, according to the cutter who dressed them. A few red 
salmon are reported to have been caught on the trolling line by fishermen operating 
for king salmon in the neighborhood of Mary Island, near Dixon Entrance. Several 
fishermen report having in previous years frequently taken dog salmon on a hook in 
the bays along Chatham Strait. 

In 1909, Mr. J. R. Heckman, of Ketchikan, Alaska, a well-known 
cannery man, told the writer that, while he was trying to install a 
floating trap near Cape Chacon, at the lower end of Prince of Wales 
Island, southeast Alaska, he on several occasions observed red salmon 
feeding on what he called a red shrimp. 

This was also observed in 1912, when Dr. Gilbert reported; in 
connection with his observations of salmon fishing on Swiftsure Bank, 
off the Straits of San Juan de Fuca, that “during the past summer it 
was observed by Mr. J. P. Babcock and the writer that the sockeye on 
the bank were feeding extensively on a small shrimplike crustacean 
(Thysanoessa spinifera, Holmes), which floats in incredible numbers 
on the tides and forms a favorite food for the other species,as well as 
for the sockeye.” ® He also found all the other species feeding vora- 
ciously in this neighborhood. 

These observations would tend to confirm the belief which has been 
steadily growing in favor for some years that the salmon either spend 
the greater part of their life in the bays, straits, and sounds, or else in 
regions adjacent to the coast line. 


« The fisheries of Alaska in 1909. By Millard C. Marsh and J. ohn N. Cobb. U.S. Bureau of. Fisheries. 
Document no. 730, p. 26. 

b The salmon on Swiftsure Bank. By Charles H. Gilbert. Report of British Columbia Commissioner 
of Fisheries for year ending Dec. 31, 1912, p. 1]6. 
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The reason they had not been found in this region earlier is doubt- 
less due to the fact that during the fall, winter, and spring months the 
weather on the north Pacific coast is such that fishing operations can 
not be carried on along the open coast, while in summer the fishermen 
are all busy on the spawning runs and have no time to devote to fish 
not yet arrived at maturity, which are probably feeding along the 
coast as usual. 


I]. FISHING GROUNDS AND HISTORY OF THE FISHERIES.” 
WASHINGTON. 


Puget Sound.—Strictly speaking, the name Puget Sound should be 
restricted to that long, narrow arm extending south from the Strait 
of Juan de Fuca, but a practice has developed, and is now common 
among fishermen and others, of designating all the great water area 
in the State of Washington comprising Puget Sound proper, Strait 
of Juan de Fuca, Canal de Haro, Rosario Strait, the Gulf of Georgia, 
and the smaller straits, bays, and sounds, as Puget Sound, and this 
practice, for the sake of convenience, has been followed in this report. 

This great indentation in the coast, with its numerous islands and 
many fine harbors, has greatly aided the development of this portion 
of Washington and has been especially favorable to the prosecution 
of the salmon and other fisheries. Numerous rivers and creeks enter 
the Sound, the more important of these being on the eastern shore 
and comprising the Nooksack, Skagit, Stillaguamish, Snohomish, 
Duwamish, Puyallup, and Nisqually. On the southern and western 
shores the tributary streams are nearly all small, the more important 
being the Skokomish, Quilcene, Dungeness, and Elwha. 

During the period when what is now the State of Washington was 
debatable ground between Great Britain and the United States, the 
Hudson Bay Co. annually salted considerable fish on Puget Sound 
and exported some to the Hawaiian Islands and Asia. 

The first fishing operations by Americans were soon after the set- 
tlement at what is now known as Seattle, about 1852. For many 
years the catch was sold either fresh or salted, and the industry was 
small, as the population, for some years, was sparse. The extension 
of the railroad to Puget Sound, thus furnishing an outlet to the rap- 
idly growing population in the Middle West, did much to aid the 
industry. This also gave opportunity to begin the shipping of fresh 
halibut and salmon to Eastern points. Ainsworth & Dunn, of Seattle, 
operating later under the name of the Seattle Fish Co., were the first 
successful pioneers in this branch of the industry, beginning about 
1889, and carrying it on until they sold out in 1901, as noted later. 

In 1903 the San Juan Fishing & Packing Co., as had begun the 
fresh-fish business in 1899, bought the fusiness from the Pacific 
Packing & Navigation Co. 


a For some of the regions the historical data are fragmentary and can not be considered as other than 
historical notes. It is hoped that someone will write a history of the industry before all of the pioneers 
have passed away. 
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In 1897 the Chlopeck Fish Co. (now the Booth Fisheries Co.), 
which had been operating in Portland for several years, started a 
fresh fish and freezing business at Seattle. 

_ The first salmon cannery on Puget Sound was erected by Jackson, 

Myers & Co., in 1877, at Mukilteo, in Snohomish County. The mem- 
bers of this firm had all been engaged previously in salmon canning 
on the Columbia River. The first pack was of 5,000 cases, composed 
wholly of silver, or coho, salmon. Later at this plant were put up 
the first humpbacks ever canned. In order to divert the minds of 
purchasers from the fact that the meat of the humpback was much 
lighter in color than the grades then known to the consuming public, 
the company printed on its label the legend, ‘‘Warranted not to turn 
red in the can.” Even with this shrewd sizing up of the weak side 
of the consuming public the demand for humpback, or pink, salmon 
developed very slowly, and it was some years before it became a 
factor in the markets. 

Within a year or two after the opening of the above plant another 
was started at Mukilteo by a man named Bigelow. 

In 1880 the Myers’ cannery was destroyed by a heavy fall of snow. 
It was rebuilt in West Seattle and was operated till 1888, when it was 
destroyed by fire. George T. Myers, now sole owner, built a new 
cannery at Milton, which was burned two years later, and he then 
came back to Seattle and built a cannery about where Ainsworth & 
Dunn’s dock now stands. He remained here only one season, after 
which he moved to where the Pacific Coal Co.’s bunkers now are. 
Late in 1901 he sold out his plant to the United Fish Co., which com- 
pany moved the plant to the foot of Connecticut Avenue, where they 
continued operations for two or three years and then quit. 

In 1889 a man named Morse established a cannery at Seattle and 
operated it for only one year. 

The first Puget Sound sockeye cannery was built at Semiahmoo, 
near Blaine, by J. A. Martin and John Elwood about 1887 or 1888. 
It was bought in 1892 for $500 by D. Drysdale, who shortly after- 
wards rebuilt and greatly enlarged the plant. . In the same year Mr. 
Drysdale demonstrated the commercial success of fish traps. Traps 
had been in operation before this, however. In 1893 Ainsworth 
& Dunn had a trap at Five Mile Rock, just beyond the light 
house at Magnolia Bluff (now a part of Seattle), and there had been 
a trap or two in Elliott Bay even prior to this. Traps had not been 
profitable in this section, however, owing to the cheapness and 
abundance of salmon, haul seines being cheaper and more profitable 
to operate. A man named Kirby, who came originally from Nova 
Scotia, and another named Goodfellow (now living at Point Roberts) 
put in the first trap for Mr. Drysdale. 
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In 1893 A. E. Wadhams, who had operated on the Columbia River 
for some years, established a sockeye plant at Point Roberts. 

In 1894 both canneries were sold to their present owner, the Alaska 
Packers Association, an organization formed not long before this by 
a combination of a number of Alaska plants. 

In 1895 three new canneries were built at Anacortes—one by Philip 
S. Cook (later owned by the Porter Fish Co. and now by the Anacortes 
Fisheries Co.), one by the Anacortes Packing Co. (now owned by the 
Alaska Packers Association), and the other by the Fidalgo Island 
Canning Co. 

In 1896 J. R. Young and B. L. Wilhams built a small cannery at 
Blaine. They failed in 1900 through the failure of their trap fishing 
and J. W. & V. Cook Packing Co., of Portland, bought their plant 
and put J. L. Smiley in charge of it. In 1909 Mr. Smiley purchased 
this plant from the company and has since operated it. 

As Ainsworth & Dunn found that they were receiving more salmon 
than they could dispose of in a fresh condition (they were first, in 
1889, to ship fresh salmon from here to eastern points), the firm 
built a cannery on the Seattle water front, at what is now Pier 8, 
about 1895 or 1896, and about 1897 built another at Blaine. 

About 1898 A. E. Devlin came up from the Columbia River and 
established a plant at Friday Harbor, which is now operated by the 
Friday Harbor Packing Co. 

In 1901 Ainsworth & Dunn sold all its fresh fish and canned salmon 
holdings to the newly organized Pacific Packing & Navigation Co. 
When the latter company failed and its assets were sold in 1904, the 
former firm bought back its Blaine plant and has operated it ever 
since. Mr. Ainsworth, the senior member of the firm, died in 1914, 
but the business is still operated under the name of Ainsworth & 
Dunn. 

The Pacific American Fisheries Co. was incorporated in 1899. The 
company purchased at the time of its organization the cannery and 
trap properties of the Island Packing Co., San Juan Island, and the 
cannery of the Franco-American North Pacific Packing Co., at Fair- 
haven. The last-named cannery had been built the previous year. 
_ By 1900 a number of canneries had been erected on the shores of 
Puget Sound, most of which were then in active operation. In 1901 
the Pacific Packing & Navigation Co. was organized under the laws 
of the State of New Jersey, for the purpose of acquiring a number of 
salmon canneries on the coast. It was supposed to be backed by 
unlimited eastern capital, and its authorized capitalization was as 
follows: Common stock, $12,500,000; 7 per cent accumulative pre- 
ferred stock, $12,500,000, and 6 per.cent debentures, $7,000,000. It 
actually issued $6,037,000 common stock, $6,963,000 preferred stock, 
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and $3,000,000 debentures. Subsequently the management effected 
an exchange of preferred stock for debentures, increasing the for- 
mer to about $7,500,000 and decreasing the debentures to about 
$1,650,000. 

The new company purchased a number of canneries in Alaska, also 
the following Puget Sound plants: Pasific American Fisheries Co.’s 
canneries at Fairhaven (now Bellingham) and Friday Harbor; the 
Ainsworth & Dunn canneries at Blaine and Seattle, and the Fair- 
haven Packing Co. cannery at Fairhaven. 

The company had a very short career, ending up in the bank- 
ruptcy courts in 1903, and when all its affairs were wound up the 
stockholders received nothing, while the bondholders got but an 
exceedingly paltry sum out of all the money put into it. 

Most of the canneries secured on Puget Sound were repurchased by 
their former owners or by new people. 

From this time on the industry fluctuated considerably, 41 can- 
neries, an increase of 10 over 1914, being operated in 1915. 

During the early years of sockeye canning they were not sold to 
the trade as sockeyes, but as Alaska reds and Columbia River salmon, 
for which there had been an established market for some years. 

H. Bell-Irving & Co., now of Vancouver, British Columbia, were 
the pioneers in the labeling of the fish as sockeyes, this being in 
1894-95. Like all virtually new products, sockeye salmon had a 
hard fight for several years to secure a foothold in the salmon markets, 
and it was not until the Spanish-American war in 1898 caused a heavy 
demand for canned foods that its position became finally established. 

Queets River.—This river, which is about 35 miles long, rises in the 
northern part of Jefferson County and empties directly into the ocean 
in the northwestern part of Chehalis County, within the bounds of the 
Quinault Indian Reservation. A small salmon cannery was built at 
Queets, in Jefferson County, in 1905. 

Soleduck River.—This is a small stream, about 30 miles in length, 
which flows through the southwestern part of Clallam County and 
empties directly into the ocean. The Quillayute Indian Reservation 
is located here and the natives formerly caught salmon and marketed 
them on Puget Sound, but a small cannery, started at Mora, on this 
river, in 1912 and operated each season since, has furnished a market 
for the catch. 

Quinault River.—This river, which enters the ocean in the north- 
western part of Chehalis County, has a length from the ocean to 
Quinault Lake of about 40 miles, wholly within the boundaries of 
the Quinault Indian Reservation. 


This stream is especially noted for its long-continued annual run 


of Quinault salmon (0. nerka). These fish, which are noted for 
their especially red-colored flesh, make their appearance early in 
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December, when the Indians generally catch them for their own use, 
as they fear that, if the whites got hold of the fish, they might throw 
away the hearts. Should a heart be eaten at this time by a dog or 
chicken, the Indians believe the run would not come. In January, 
when the fish begin to be abundant, all danger of this seems to have 
passed, for the Indians then usually have a considerable number for 
sale, and these are generally shipped to distant markets in a fresh 
condition by the buyers. As soon as the canneries open at Moclips 
most of the fish are disposed of at that place. The run continues up 
to July 1. May and Juno are the best fishing months. 

There is a fall run of chinooks in this river, which usually arrives 
in August and ends about October 15. 

The silver salmon appear about October 1 and the run is generally 
over by November 15; the dog salmon appear about November 1 
and the run is usually over by the middle of the same month, while 
the steelhead trout run between November 20 and May 1. None of 
the latter are canned. 

Moclips, the terminus of the railroad, is about 10 miles from the 
river, and the fish are all taken by team to this place. Twenty fish, 
weighing approximately 100 pounds, are put in each box, and these 
are piled onto the wagons until a load has been accumulated. The 
team owners get 50 cents a box for hauling the loaded ones to Moclips 
and 5 cents a box for bringing the empty ones back. 

In 1915 the records of the Indian agent show that the Indians 
fishing on the north side of the river caught 219,654 Quinault salmon, 
valued at $49,820, while those on the south side caught 135,353 
of these fish, valued at $30,528.60, or a grand total of 355,007 fish, 
valued at $80,348.60. This does not take into account the results 
of the fishing for the other species of salmon and steelhead trout, 
which quite materially swell the total. 

Fishing is restricted to the Indians, who also make their own 
fishery laws, with the advice and approval of the Office of Indian 
Affairs, as the State laws have no force inside the bounds of the reser- 
vation. Under the regulations now in force, a clear channel of one- 
third the width must be left in the middle of the stream, which is 
from 250 to 300 yards in width. Each owner of a fishing location 
has to fish it in person; provided, however, that widows, orphans, 
minor children, old Indians, and those who are sick or have other 
gainful occupations are allowed to lease their locations or hire some 
one to fish them, and then only with the approval of the officer in 
charge. 

During the Quinault season stake nets are used, while the rest of 
the time, as a result of the freshets, drift gill nets are used in the 
eddies. The stake nets are arranged in a rather peculiar manner. 
A line of stakes is run out for about one-third the width at right 
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angles to the shore, and to these are attached a net by short ropes. 
From each stake a section of net isrun out and downstream, curv- 
ing inward like a hook at the end, the latter part being held in place 
by three stakes. 

The stake nets are 40 to 60 meshes deep, with 54-inch stretch mesh, | 
and are set 85 yards apart. A set of these as described above forms 
one fishing location. 

The chinook gill nets are usually 8? to 9 inches seehcl mesh and 
24 meshes deep, while the gill nets for silvers, chums, and steelheads — 
are of 7-inch stretch mesh and 35 meshes deep. 

For some years the salmon from the Quinault River were brought 
to Hoquiam and Aberdeen for canning. In 1911 W. W. Kurtz, of 
the former place, began the erection of a cannery at Moclips for the 
purpose of packing these fish, and the same season his example was 
followed by Frank Shafer. Mr. Kurtz still operates his plant, but 
the other is now owned by the Pacific Fisheries & Packing Co. 

Grays Harbor.—This is the first important indentation on the coast 
of Washington south of Cape Flattery. It is about 40 miles long 
from east to west and about 20 miles wide in the widest part. The 

principal tributary is the Chehalis River, but there are a number of 
small streams which debouch into the harbor. 

In 1883 B. A. Seaborg, who operated a cannery on the Columbia 
River, established a plant at what was later to be the thriving city 
of Aberdeen, although at that time it was practically a wilderness. 

In 1902 the North American Fisheries Co. built a plant at Aber- 
deen. Shortly after it came into the possession of the Grays Harbor 
Packing Co., and on June 8, 1903, it was destroyed by fire. It was 
rebuilt and oomaled by this company until 1906, when it was sold 
to S. Elmore & Co., who still own it. 

The Hoquiam Bagi Co. built a cannery at Hoquiam in 1904 
and have operated it ever since. 

In 1910 two canneries were in operation at Aberdeen and Hoquiam, 
respectively, while in 1915 there were three at the former place and 
one at the latter in operation. 

Willapa Harbor.—The entrance to this harbor, which also includes 
Shoalwater Bay, is about 27 miles south of Grays Harbor. The har- 
bor runs east and west and is about 25 miles long. Shoalwater Bay 
extends south from it a distance of about 30 miles, its southern por- 
tion ending about a mile from the Columbia River and its west- 
ern side being separated from the ocean by a spit varying in width 
from three-fourths to 1 mile. The bay is shallow, excepting in the 
main channel. The principal salmon streams entering the harbor 
are the Nasel and North Rivers, in which most of the ome or trap 
nets are located. 
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In 1884 B. A. Seaborg, a Columbia River canner, established a 
plant on Shoalwater Bay, as the whole of Willapa Harbor was then 
known. 

About 1900 F. C. Barnes established a cannery at Sunshine, on the 

‘Nasel River, but the run of salmon on this river soon became so small 
that the plant was abandoned and the machinery moved to Mr. 
Barnes’s cannery at South Bend. 

In 1904 P. J. McGowan, the Columbia River canner, opened a 
cannery on the North River. Mr. McGowan, who was over 80 years 
of age at the time, had turned the control of his important Columbia 
River canning interests over to his sons, but finding idleness not to 
his liking, started this cannery in order to have something to occupy 
his time. He operated it for several years and then abandoned the 
project. 

In 1912 the Chetlo Harbor Packing Co. established a cannery at 
Chetlo Harbor, but operated it only that year and in 1914. 

In 1915 only two canneries, both of them at South Bend, operated 
on Willapa Harbor. 


COLUMBIA RIVER. 


The Columbia, which is the largest river of the Pacific coast, rises 
in British Columbia, flows through Washington, reaching the north- 
ern border of Oregon about 75 miles west of the State’s eastern 
boundary; from this point the river forms the dividing line between 
Oregon and Washington, its general course being westerly. It 
empties into the Pacific at Cape Disappointment. Its principal 
tributaries are the Snake, John Day, Deschutes, and Willamette 

Rivers, and through these the main river drains an enormous extent 
of territory. 

This river, which has produced more salmon than any other river 
in the world, has had a most interesting history. Many years before 
the white man saw its waters the Indians visited its banks during 
the annual salmon runs and caught and cured their winter’s supply 
of food. Along the shores of the river at The Dalles for 15 miles 
were notable fisheries where various bands, who lived south and 
north, had their respective fishing locations, and to which all others 
were forbidden access. They used spears and dip nets in catching 
the salmon, the majority of which were dried and smoked for winter 
use. 

A favorite preparation of the Indians who resorted to the river 
was pemmican. This was the meat of the salmon cleaned of the 
bones, pounded up fine, and then packed in hempen sacks of home 
manufacture. A sack of pemmican weighed from 80 to 90 pounds 
and was worth in barter as much as an ordinary horse. 


28 PACIFIC SALMON FISHERIES. 


It was about the year 1833 that a small trading sloop, under the 
command of Capt. Lamont, came into the Columbia River on one 
of her regular trips and dropped anchor near what is now known as 
St. Helens. While waiting several months for a return cargo the 
captain salted a number of barrels of chinook salmon, using old — 
Jamaica rum kegs for the purpose. This is the first record of the 
export of this toothsome fish. 

In 1861, H. N. Rice and Jotham Reed began packing salted salmon 
in barrels at Oak Point, 60 miles below Portland. The first season’s 
pack amounted to 600 barrels. The venture proved fairly profitable 
and was soon participated in by others. 

In the spring of 1866 William Hume, who had assisted in starting 
the first salmon cannery in the United States on the Sacramento 
River in 1864, finding the run of fish in the latter stream rather dis- 
appointing, started a cannery for Hapgood,-Hume & Co. on the 
Columbia at Eagle Cliff, Wash., about 40 miles above Astoria. 

The year this first cannery operated the followmg fishermen were 
operating in the river: Jotham Reed used a trap and a small gill 
net opposite Oak Point; Mr. Wallace fished a small seine from the 
shore of an island of that name a short distance below; John T. M. 
Harrington (who was later to establish the Pillar Rock cannery), in 
conjunction with a man named Fitzpatrick, operated a seine at 
Tenasillihe, as did also a Mr. Welch; P. J. McGowan, who, with his 
sons, in 1884 started a cannery at McGowan, and later, at Warren- 
dale, Ilwaco, etc., operated two small seines at Chinook Beach; and 
Hapgood, Hume & Co. had two small gill nets about 125 fathoms 
in length and 32 meshes deep. The gill net of Mr. Reed was much 
smaller than these. At this period the river literally swarmed with 
salmon, and the cannery had no trouble in packing 4,000 cases, 
which it increased to 18,000 the next year and to 28,000 cases in 1868. 

In 1867 a crude cannery on a scow was started by S. W. Aldrich, 
a ship carpenter. The scow was about 50 by 20 feet, with a cabin 
on it, and in one end of this he constructed a brick furnace in which 
he set a large cast-iron cauldron for a cooker. Along one side he 
rigged a bench and manufactured the cans. Aldrich was a regular 
jack-of-all-trades, as he did everything from catching the fish to 
canning and cooking them ready for the market. 

In 1868 a cannery was built near Eagle Cliff by one of the Humes, 
while in 1873 R. D. Hume built another at Bay View, Wash. He 
operated it until 1876, when Mr. Leveridge, of Leveridge, Wadhams 
& Co., of San Francisco, bought it and operated it during 1877 and 
1878. George W. Hume took it then and a few years later sold it 
to David Morgan, jr., who got into financial difficulties, and the 
plant was ordered sold by the court. C. W. Fulton, of Astoria, 
later a United States Senator, had the matter in charge, but was 
unable to find a customer, and finally in desperation, offered it to 
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W. H. Barker, of George & Barker, for $600. * Mr. Fulton closed 
with him the same day. It proved a most prefitable transaction for 
the purchasers, who acquired a million and a half labels which could 


be utilized, the machinery was taken out for other plants, the timber 


on the land belonging to the tract sold, and the floating property 
disposed of for a considerable sum, after which the stripped plant and 
land were sold back to Mr. Morgan for $600, the purchase price. He 
sold it to George W. Hume, who wanted it to correct a title. It 
was sold for taxes a couple of years later and was bought in by 
B. A. Seaborg, who operated it for two years, since when it has 
been idle. 3 

George W. Hume was the first salmon canner to employ Chinese. 
This was at Eagle Cliff in 1872. At this period the white laborers 
in the canneries were recruited from the riff raff and criminal element 
of Portland. He had a Chinese working for him and through this 
Chinaman secured a Chinese gang from Portland. This labor 
proved so satisfactory that the custom soon spread to the other 
canneries. It was not found that the Chinese could do the work 
any better or quicker than the white laborers, but they proved more 
reliable in their work and gave less trouble. 

Of the 35 canneries on the Columbia River in 1881, it is said that 
about one-half had been established by the Hume brothers. G. W. 
~ and William Hume were partners in the firm of Hapgood, Hume & 
Co., on the Sacramento River, and established the first cannery on 
the Columbia. In 1881 William was the proprietor of two canneries, 
one at Astoria, Oreg., and one at Eagle Cliff, Wash. R. D. Hume, 
a third brother, in the same year had a cannery in operation on the 
Rogue River, and established three others, one at Eagle Cliff (then 
owned by William Hume), one at Rainier (then belonging to Jackson 
& Myers), and one at Astoria. The fourth brother, Joseph, came to 


the coast in 1871 and some time later established a cannery on the river.. 


One of the pioneer canners on the river was the late F. M. Warren, 
operating as the Warren Packing Co., who established a cannery at 
Cathlamet, Wash., in 1869. The same company is still operating 
the plant. Later another cannery was established at Warrendale, 
Oreg., and both are still being operated by this company. Mr. 
Warren was the inventor of a retort, patented on April 10, 1877, 
which was in use by the principal canneries on the coast for a number 
of years. 

John West was another pioneer. He built a cannery at Hungry 
Harbor, Wash., about 1869. In 1881 he moved his plant to West- 
port, on the Oregon side of the river. Mr. West was the inventor 
of a packing machine for placing the fish in the cans. 

In 1871 the firm of Megler & Jewett established a cannery on the 
present site of Brookfield, Wash., and named it in honor of Mrs. Meg- 
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ler’s birthplace, North Brookfield, Mass. In 1876 the plant was 
greatly enlarged and J. S. Megler bought out his partner and took 
in Mr. Macleay, of Corbett-Macleay, wholesale grocers, of Portland 
and San Francisco, and changed the firm name to J. S. Megler & Co., 
under which title it still operates. In 1879 Mr. Megler bought out 
this partner and owned the plant until his death in 1915, since when 
it has been operated by his widow. 

~ The first soldering machine used on the Columbia River was in 
this plant, while the steam box and lacquering machines were first 
put in use on the river in this plant. 

In 1874 the Adair brothers, S. D. and John, jr., erected a cannery 
at Astoria, the second one to be built there. Before packing began, 
A. Booth, the well-known Chicago fish dealer, and progenitor of the 
present . Booth Fisheries Co., acquired a half interest in the plant, 
which was then named A. Booth & Co. John Adair, jr., was the 
manager. The brothers established canneries on the Fraser River 
and in some seasons exchanged places in operating on the two rivers. 
S. D. Adair sold out his cannery on the Fraser and bought one on 
the Columbia and operated it under the firm name of S. D. Adair 
& Co. After selling out his interest in A. Booth & Co., S. D. Adair 
formed ‘a partnership with Wm. B. Adair under the style of S. D. 
Adair & Co. in 1881. The brothers were active in the industry for 
a number of years. 

J. O. Hanthorn, under the firm name of J. O. Hanthorn & Co., 
established one of the largest canneries on the river at Astoria in 
1876. Mr. Hanthorn invented a rotary can washer for washing 
~ cans after they were filled ready for soldering and before the tops were 
put on. 

In the same year Marshall J. Kinney began his long and interesting 
career in the canning business by establishing a cannery at Astoria. 

The first fish trap, or pound, on the river was constructed by Mr. 
Graham, in Baker Bay, on the Washington shore, in 1879. In 1881 
P. J. McGowan built some traps just below the bay. The traps 
were very successful at times. 

The first purse seine on the river was operated by William Graham 
& Co. in 1906. . 

Below appears a list of the canneries operated on the Columbia River | 
in 1881, together with the pack of each during the year in question: 


J. Williams, (Oregon stile)t. 7. Agere... oo eee ik ie, hae 9, 000 
Astoria Packing Co........ Be eee Sewn sh NU RPE OS 1 Sh oa I a a 30, 000 
Elmore Backing’ Gos of 4 cee peep 8 oo) 5 Reg Leek eae 7, 890 
Astoria Fishery (M. i IKelsamery) ae Say se RR rs * SRete aie 26, 000 
Winn CBI Me B22 Son ee Ui eA Sa ea a) 228 20, 000 
Geo. We Ea eR eT EIN A eRe ko) | ce ee 18, 000 
PD OVW CEO Ee NR OL TN aN VRE I CC 2 en 20, 000 
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West tearm is Syren ah wie Meme sme RUE EC lt) } Me eae 15, 000 
Bidetletmmo psa!) ith SO STE GEL ele a 2b sole aes 25, 000 
Bream Be ti a Oh eee eG st bce BR oe 23, 000 
TEE EL g GED ea Oe OR Bap a Sai SDK 19 A Sele er 17, 300 
FAT EDBEES GS he CG I i RPS (04 DR 8, 000 
Fishermen’s Packing or ie errant FON et arid 19, 000 
Sige Ds 0.920 Cs Ae RAS AL I Bc Ld 7 A ako rrr 10, 000 
Anglo-American Packing CLR NMNEE HET 2 dpe 08 ot WR ee 8 rr 10, 300 
Hanthoraés Go. sasaripng 04. payee ca aekh - 4 fe ee ee ee A 19, 000 
Sealey Qtek: we TAGs iBe Sis Lule Neal Ge i a a le lass A gt eae 20, 000 
Ts Were anion pe eee tN cloner Le Ome hc PEt LTT 30. 000 
T' Mea Wientenar Mame sereres mens Aur oT aeeren Cone ok Sette eee gh EU. 12, 000 
J Wiest ee REA OE MIS SIO Oly reo ey mctitlod Piracy 12, 000 
Jackson a, Mirersi@ eantieries)! "21/020 i eortederle a. olebeld. Janus obie 13, 000 
Aberdeen Packing Co. (Washington Territory side)...... BOS REINS aah 17, 000 
iC POM AD DLON 2 sets oe ae ee ea oe ee ek $4 2225 
cde Liyi@les (Gis 5h LT ee VR aN a ELS a i A a eT A RR ea Gata 13; 000 
gio. S PULIG ELST Gd Ora ee Maile pa 8a cpl baa a ae ec ale BI aie Ge as 8 UIE LE 25, 000 
Solumira, Canning Wort TOe UI 6 302 225. AOURE) Loe iat 2 ee .. 8,000 
eh aR Etne ROME. AiO od. tires el osves. alt ee a 8, 300 
Pisses ONT CII ew Ret edi ore cig es mish ec larey- <n cuvels maet= aa ene NE 8. 000 
TRIE CSIICAmeT us Beals dal alle ie OE aA eine RR a pega 9 5, 000 
ou SEE aaa GPa A NNR ea a I a a A nee a Mele a ofa 2 0) 20, 000 
Ren eka er OOrcu Pixie anal od Guu tone mens Samael aT, AR EL RNa A 20. 000 
Epeond: WomMoet yeth iO SO PE ae ER DE Mii |i Bee BY NORY oe 1s 4) 848 ics 2 13, 000 
Pole Oiba@anner yy. 220 hs Ly a. oan eae ances avg my be iad Wd 10, 000 
pRostetlera ye tate’ eters tenets ees ARNETTE TEIN, al Brees fala 549, 115 


The banner year in the canning industry was 1884, when 620,000 
cases of chinook salmon were marketed. At this time the runs were 
so enormous that tons and tons of salmon were thrown overboard 
by the fishermen because the canneries were unable to handle them. 

As in other sections there came a time when the market began to 
be glutted by the packs of the numerous canneries, and it was found 
necessary to combine some of the plants in order to operate more 
cheaply and also to reduce the output. 

In 1885 W. H. Barker and George H. George, who had been con- 
nected with various canneries, formed a partnership as George & 
Barker and purchased the Meron cannery of the ue Adams Packing 
Co., then 2 years old. 

@iionily before this a combination which was named the Eureka 
& Epicure Packing Co., had been formed and comprised the following 
plants: Knappton Packing Co., Knappton; North Shore Packing 
Co., Just below Knappton; and the Eureka Packing Co. This 
combination got into financial difficulties and the reorganizers per- 
suaded George & Barker to join the combination and take charge, 
which they did. 

In 1897 the Eureka & Epicure Packing Co., the plants of Samuel 
Elmore, M. J. Kinney and J. W. Seaborg, ail at Astoria; J. O. Han- 
thorn & Co., Astoria; Fishermen’s Packing Co., Astoria; Scandinavian 
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Packing Co., Astoria; Columbia Canning Co., aad J. W. & V. Cook, 
Clifton, were combined under the name of the Columbia River 
Packers Association. In 1899 the association built a new cannery 
at Rooster Rock. Mr George was with the association until his 
death, but Mr. Barker left it to become general manager of the 
British Columbia Packers Association where he is at present, the 
dean of the Pacific coast cannerymen. 

At the present time (1915) there are 19 canneries in operation 
on the river, while large quantities of salmon are also frozen, mild 
cured, pickled, smoked, and sold fresh in the markets of the world. 

Commercial fishing is carried on mainly between the mouth of the 
Columbia and Celilo, a distance of ‘about 200 miles, and in the Wil- 
lamette River. The most of it is in the lower part of the river, 
W<itin about 40 miles of its mouth. Bakers Bay, on the Washington 
or north side, and just within the river’s mouth, is the favorite 
ground for pound-net fishing. The principal gill-net drifting 
ground is from the river’s mouth to about 20 miles above Astoria, 
but drifting is done wherever convenient reaches are found much 
farther up the river. Most of the drag seines are hauled on the sandy 
bars in the river near Astoria, which are uncovered at low water. 
Wheels are operated in the upper river above the junction of the 
Willamette with the main river. 

Astoria is the principal center for all branches of the industry, but 
more especially for canning. Other places in addition to Astoria 
at which canneries are located are Ilwaco, Eagle Chiff, Altoona, 
Brookfield, Pillar Rock, and Cathlamet, on the Washington shore, and 
,at Warrendale, Rooster Rock, and Seuferts, on the Oregon shore. 


OREGON. 


Necanicum Oreek.—This short stream is in Clatsop County and 
enters the Pacific Ocean about 10 miles south of the Columbia River. 
Its fisheries are of small importance. 

Nehalem River.—The Nehalem is a small coastal river that rises 
in the mountains of Clatsop and Columbia Counties, and flows into 
the Pacific Ocean in the northern part of Tillamook County. As early 
as 1887 there was a small cannery here, and the business has been 
followed ever since. In 1911 an additional plant was built and both 
have operated each year since, except in 1913, when one was shut down. 

Tillamook Bay and River.—Tillamook River is a very short stream 
which enters Tillamook Bay, the latter bemg in Tillamook County 
and about 45 miles south of the mouth of the Columbia River. 

Fishing is carried on mainly in the bay. The earliest record we 
have of canneries on this bay is of 1886, when two were in operation. 
From 1891 to 1910 but one was operated, but in 1911 another plant 
was started, and both have been operated each season since, except 
in 1913, when one was shut down. 
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Nestucca Rwer.—This stream enters the ocean in the southwestern 
part of Tillamook County. A cannery operated here in 1887 and the 
business has been carried on each season with but one intermission 
since 1905. 

Siletz River.—This river has its source in the mountains of Polk 
County and enters the ocean in the northern part of Lincoln County. 
The commercial development of the fisheries was hampered for 
many years owing to the fact that the river was within the boun- 
daries of what was then the Siletz Indian Reservation. The first 
cannery was established here in 1896, and it has operated nearly 
every season since. 

Yaquina Bay and Rwer.—The Yaquina (“crooked’’) River is 
about 60 miles long; its general course is nearly west through the 
county of Benton. The river is narrow throughout the greater part 
of its length. A few miles from its mouth it suddenly broadens out 
into an estuary from one-half to three-fourths of a mile wide, which 
is commonly called Yaquina Bay. The river enters the Pacific about 
100 miles south of the Columbia. 

Salmon canning was begun on this river in 1887, when two small 
canneries were constructed. The next year an additional plant was 
erected. The business has fluctuated considerably since then and 
there is now but one cannery, which has not been operated since 1911. 

The fishing grounds are all in the bay and the lower section of 
the river. The fishermen of this section are fortunate in that they 
have railroad communication with the outside world, the only place 
on the ocean side of Oregon, except Tillamook, so situated. In 1915 
another railroad line from Eugene to the mouth of the Siuslaw River, 
at which point it connected with a line to the Coquille River, was 
opened for traffic. 

Alsea Bay and Rwer.—Alsea River rises in the southwestern part 
of Benton County, and flows in nearly a northwesterly direction to 
the Pacific, a distance of about 60 miles. Like the Yaquina, the 
“bay” is merely a broadening out of the river just inside its mouth. 

The first cannery was established in 1886 and by 1888 there were 
three in operation. For many years but one was operated. In 1911 
and each season since two canneries have been operated. 

The best fishing grounds are from the mouth of the river to about 
5 miles inland. 

Siuslaw River.—This river has its source in the mountains of 
Lane County, and its course lies first in a northwesterly direction and 
then to the westward until the Pacific is reached. Through part of 
its course it is the dividing line between Lane and Douglas Counties. 

As early as 1878 there were two canneries operated on this river, 
but from 1879 till 1888 there are no data available showing the ex- 
tent of the fisheries. In 1896 A. W. Hurd built a cannery which was 
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destroyed by fire in 1908. At present there are two canneries, but of 
recent years only one has been operated. The opening of a railroad 
line from Eugene to here, thus furnishing an outlet for fresh salmon 
shipments, will doubtless greatly help in developing its fisheries. 

The salmon fishing grounds extend from near the mouth of the 
river to about 20 miles upstream. 

Umpqua River.—With the exception of the Columbia this is the 
largest and longest river in Oregon. It is formed by north and 
south forks, which unite about 9 miles northwest of Roseburg, and 
the river then flows northwestwardly and enters the Pacific. Prac- 
tically all of this river is within the boundaries of Douglas County, 
one of the largest counties in the State. A railroad has recently been 
built along this river and in time there will doubtless be a large de- 
velopment of the fisheries of this region owing to the opportunities 
which will be offered for shipping fresh fish. 

With the exception of Rogue River, this is the only river in Oregon 
south of the Columbia River in which a spring run of chinook salmon 
occurs. 

As early as 1878 there were two canneries located on the Umpqua, 
one of which was built by George W. Hume. The number has never 
been larger than this, and usually there has been but one operating. 
In 1912 there was but one, at Gardiner. In 1915 two were operated. 

Coos Bay and River.—Coos Bay is a navigable semicircular inlet 
of the ocean with numerous arms or branches. There is much 
marshy ground in the bay, and a number of sloughs, or small creeks, 
which empty into the bay from both sides. Coos River proper is an 
. unimportant stream, but a few miles in length. North Bend, Marsh- 
field, and Empire are the principal towns on the Bay. A branch 
railroad is being built to these points from the main line of the South- 
ern Pacific Railway, and as soon as this is completed the fishing in-_ 
dustry will receive a great impetus. Heretofore this region has de- 
pended upon steamers and sailing vessels plying to Portland and 
San Francisco for its communication with the outside world, and 
this slow and infrequent means of shipment has very seriously handi- - 
capped the fisheries. 

Salmon canning began here in 1887, when two canneries opened for 
business. The business has fluctuated considerably since, most of the 
time but one cannery being operated, and such being the case in 1915. 

Fishing is carried on mainly in the bay. A few set nets are oper- 
ated in the river. 

Coquille River.—This river is formed by three branches, called the 
North, Middle, and South Forks, which rise in the Umpqua Moun- 
tains and unite near Myrtle Point, the head of tidewater, about 45 
miles by river from the mouth of the stream. It is a deep and slug- 
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gish river, with no natural obstructions to hinder the free passage of 
fish. Its fisheries have been seriously hampered by the lack of rail- 
road communication, but this has recently been remedied, as the rail- 
road to Coos Bay connects with a short line now in existence between 
the Coquille River and Coos Bay, and thence on to the Siuslaw and 
from there to Eugene. 

The principal towns on the Coquille River are Bandon, Prosper, 
Coquille, and Myrtle Point. Bandon is the shipping port. 

Pickled salmon were cured and shipped from this river very early, 
the first recorded instance of any considerable quantity being in 1877;- 
when 3,000 barrels of salmon were sent to San Francisco. The salt 
shipments were important until within recent years. The first salmon _ 
cannery was erected in 1883, at Parkersburg. In 1886 another was 
built at the same place, and the following year still another was 
erected close by. This was the largest number ever in operation in 
any one year. Since 1909 two canneries have been operated, both at 
Prosper. ” 

The fishing grounds are from the mouth to Myrtle Point, about 45 
miles inland. 

Sizes River.—This small river is located in the northern part of 
Curry County, and is about 40 miles in length, entering the Pacific 
a very short distance above Cape Blanco. The salmon caught here 
are either salted or shipped fresh to the canneries on the Coquille 
‘River. 

Elk River.—This is another small stream about 40 miles in length, 
which enters the Pacific just south of Cape Blanco. As on the Sixes 
River, the salmon are either salted or sold fresh to the canneries on 
the Coquille River. 

Rogue River.—This river has as its source Crater Lake in the Cas- 
cade Mountains, on the western border of Klamath County, flow- 
ing a distance of about 325 miles to the ocean, which it enters at 
Wedderburn. Its principal tributaries are the Illinois, Applegate, 
and Stewart Rivers. Owing to canyons and falls in the main river 
between the mouth of the Illinois River and Hellgate, the latter 
near Hogan Creek, which runs through the town of Merlin, naviga- 
tion and fishing are impossible in that section. Except at the mouth 
of the river the population is very sparse until about the neighbor- 
hood of Hogan Creek, where the river approaches the railroad, and 
from here on for some miles there are numerous growing towns. 

Owing to the fact of there being both a spring and a fall run of 
salmon in this river, the fisheries early became of importance, al- 
though sadly hampered because of being compelled to depend wholly 
on vessel communication with San Francisco, many miles away. 
In the early years the salmon were pickled and shipped to San Fran- 
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cisco. In 1877 R. D. Hume, who had been canning salmon on the 
Columbia River, removed to the Rogue River, and established near 
the mouth a cannery which he operated every season (except 1894, 
when the cannery burned down) until his death in November, 1908, 
after which date it was operated by his heirs. Mr. Hume also oper- 
ated a large cold-storage plant at Wedderburn for several years. 

The development of the fisheries of the lower Rogue River was very 
much hampered by the monopoly which Mr. Hume acquired and 
maintained until his death. He bought both shores of the river for 
12 miles from its mouth, and also owned an unbroken frontage on 
the ocean shore ages 7 miles north from the mouth of the river. 
As a result of this, independent fishermen could find no convenient 
places for landing, which was necessary in order to cure, handle, and 
ship the fish caught. Since Mr. Hume’s death the property has been 
sold to the Macleay estate, but the people of Oregon, upon an initia- 
tive and referendum petition, voted in 1910 to close Rogue River to all 
commercial fishing, and it was so closed in 1911 and 1912, but reopened 
in 1913. A second cannery was built here in 1915 by B. A. Seaborg 
& Co. 

In the upper river ranchers living along the banks have engaged in 
fishing for a number of years, the catch for the most part being sold 
fresh. In recent years, as the country has developed, this fishery has 
become fairly important. 

Chetco and Windchuck Rivers—These two unimportant streams 
empty into the Pacific in the lower part of Curry County, not far from 
the California line: The former is about 20 miles and the latter 
about 25 miles in length. Both have runs of salmon, and small fish- 
eries have been maintained for some years, the catch being either 
pickled or sold to the California canneries. — 


CALIFORNIA. 


Smith River.—This river, which is the most northerly one in the 
State, rises near the Siskiyou Mountains, and runs in a westerly 
direction to the Pacific Ocean. 

The river has only a spring run of salmon, and the early recorded 
history of the fisheries is fragmentary. The pickling of salmon was 
the main business at first and has been important ever since, as the 
cannery, which was first established in 1878, operated irregularly, 
and seems to have shut down entirely in 1895. Canning began again 
in 1914 by H. E. Westbrook and continued in 1915. 

Klamath Rwer.—This is the most important river in California 
north. of the Sacramento. It issues from the Lower Klamath Lake 
in Klamath County, Oreg., and runs southwesterly across Siskiyou 
County, passes through the southeastern section of Del Norte County, 
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keeping its southerly course into Humboldt County, where it forms 
a junction with the Trinity River, and thence its course is directed 
to the northwest until it reaches the Pacific Ocean. 

The Klamath River is important as a salmon stream because it has 
both a spring and fall run of salmon. In 1888 a cannery was estab- 
lished at Requa, at the mouth, and this has been operated occasion- 
ally ever since. The pickling of salmon has been done here for a 
number of years. Some years part of the catch has been shipped 
fresh to the cannery on Smith River or to the Rogue River (Oreg.) 
cannery. Since 1908 the cannery has been operated continuously by 
the Klamath River Packers Association. 

Humboldt Bay and tributaries.—The shore line of Humboldt County 
is bold and high, except in the vicinity of Humboldt Bay, where it 
is rather flat. The latter is the only harbor along the county shore, 
and it is quite difficult of access, owing to the bar at the entrance, 
upon which the sea breaks quite heavily. The bay is about 12 miles 
long and about 3 miles wide. Mad River, which has its rise in the 
_ lower part of Trinity County, runs in a northwesterly direction, then 
makes a sharp turn and enters the bay from the north side. Eel 
River, which has its rise in Lake County, far to the southeast, runs in 
a northwesterly direction and ‘enters the bay at its southern extrem- 
ity. Small railroads running south from Eureka traverse the shores 
of both rivers for some miles. A railroad now runs from the north 
side of San Francisco Bay to Eureka, and it has aided very materially 
in extending the market for salmon caught in these rivers. 

Mattole River.—This is a small and unimportant river in the south- 
ern part of Humboldt County, and is said to have a good run of 
salmon each year, but no commercial fishing has as yet been carried 
on here. 

Some salmon fishing i is now (1915) carried on at Fort Bragg, in 
Mendocino County. The Noyo River debouches into the ocean at 
this place. Shipping salmon from here is now possible, owing to a. 
branch railroad having been built to the coast at this point. It is 
probable that, as other points in the region between San Francisco 
and Humboldt Bays are made accessible by the railroad, the salmon 
fishery will be expanded very considerably. 

Sacramento and San Joaquin Rivers.—These two rivers are the 
most important in California. The Sacramento is quite crooked, 
the distance by river from Red Bluff to San Francisco being about 
375 miles, while the distance by rail between these two places is only 
225 miles. The river rises in several small lakes in the mountains 
about 20 miles west of Sisson, in Siskiyou County, and for nearly 
half its length flows through a narrow canyon. The upper portion 
is a typical mountain stream, with innumerable pools and rapids. A 
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little above Redding the river emerges from the canyon and widens 
into a broad shallow stream. Below Sacramento it runs through a 
level country and is affected by tides. Sloughs are numerous in this 
stretch, some connecting it with the San Joaquin. The Sacramento 
and San Joaquin Rivers join as. they empty into Suisun Bay. 

The principal tributaries of the Sacramento which are frequented 
by salmon are the Pit and McCloud Rivers and Battle Creek. At one 
time salmon frequented the American and Feather Rivers, but min- 
ing and irrigation operations along these streams either killed them 
off or drove them away. 

The San Joaquin River has its source in the Sierra Nevada Moun- 
tains. Flowing westerly and forming the boundary between Fresno 
and Madera Counties for a considerable distance, it then turns 
abruptly to the north just where it is joined by Fresno Slough, which 
drains Lake Tulare. From here its general course is northwesterly 
until it jos the Sacramento River, near the latter’s mouth. The 
Chouchilla and Fresno Rivers are the principal tributaries of the 
San Joaquin. 

The principal fishing grounds for salmon are Suisun Bay, the 
lower part of San Joaquin River, and the Sacramento River as 
high as the vicinity of Sacramento. Drift. gill nets are used almost 
exclusively in this section. From Sacramento to Anderson there is 
considerable commercial fishing, more particularly with haul seines. 

Owing to the early and excellent railroad facilities which the fish- 
eries of the Sacramento River have enjoyed, they have not been 
handicapped so seriously as most of the other Pacific coast rivers in 
finding profitable outlets for the catch. Soon after the first trans- 
continental line was opened the shipping of fresh salmon to eastern 
points began, and it has been an important feature of the industry 
ever since. 

The chief event in the history of the salmon fisheries of this river 
is the fact that the canning of salmon on the Pacific coast had its 
inception here in 1864. The circumstances leading up to this event 
and its consummation are interestingly told by R. D. Hume: 

The first salmon cannery of the United States was located at Washington, Yolo 
County, Cal. A part of the building was originally a cabin situated on the river 
bank outside of the levee just opposite the foot of K Street, Sacramento City. It was 
built in 1852 and occupied by James Booker, Percy Woodsom, and William Hume. 
William Hume came to California in the spring of 1852, bringing with him a salmon 
gill net which he had made before leaving his home at Augusta, Me. In company 
with James Booker and Perey Woodsom, Mr. Hume began fishing for salmon in the 
Sacramento River just in front of the city of Sacramento. William Hume had been 
salmon fishing in the Kennebec River in the State of Maine with his father, where his 


father and grandfather had been engaged in the same business since 1780, and their 
ancestors in Scotland had for pleasure pursued the sportive salmon on the Tweed and 
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Tay for centuries before. In 1856 William Hume went back to Maine, and on his 
return to California the same year was accompanied by his brothers, John and 
G. W. Hume, who also engaged in salmon fishing in the Sacramento River. Among the 
schoolmates of G. W. Hume was one Andrew 8. Hapgood, who had learned the tin- 
smith’s trade, and who a short time after G. W. Hume left for California went to Bos- 
ton and entered the employ of J. B. Hamblen, a pioneer in the canning business, 
and was sent by him te Fox Island on the coast of Maine to engage in canning lobsters. 
The canning of lobster was a new and growing industry, and Mr. Hamblen, to increase 
his business, a short time after sent Mr. Hapgood to the Bay of Chaleur, an arm of the 
sea which divides the Province of Quebec from that of New Brunswick, where, in 


addition to the canning of lobster, they also canned a few salmon. I believe this was —— 


the first salmon canned on the American Continent, and I am informed that the busi- 
ness in a small way is still carried on in that section of the country, In 1863 G. W. 
Hume went back to Maine, and while there visited Mr. Hapgood at Fox Island, to 
which place he had been again sent by J. B. Hamblen to take charge of the works at 
that place. During the visit of G. W. Hume to his friend Hapgood a talk about salm- 
on was had, and it was agreed that if salmon on the Pacific coast were as plentiful 
as represented by Mr. Hume much money could be made in a salmon-cannery business. 
The plan decided on was that G. W. Hume, on his return to California, should try and 
induce his brother William to engage in the business with them, and, if he succeeded 
in so doing, Mr. Hapgood should purchase the necessary machinery and come out to 
California in time for the spring season of 1864. William Hume being agreeable to 
take part in the enterprise, Mr. Hapgood set out on the journey and arrived at San 
Francisco on March 23, 1864, and a few days later at the location Wes the operations 
were afterwards conducted .@ 
* * * * * * % 


For a considerable time after the salmon-canning business was inaugurated the pack- 
ers suspended operations in the early part of July of each year, as at that time the 
market would take only goods which showed a rich oil and the best food values.> 

The business languished after the firm established its cannery on 
the Columbia River, but in 1874 was renewed again by others and 
continued with varying success until 1905, when it ceased tempo- 
rarily, owing to the smaller quantity of fish available and the diffi- 
culty of competing with the mild-cure packers and the fresh-fish deal- 
ers. Several times since small packs have been made when, for 
some reason, mild-curing was unprofitable. 

Monterey Bay.—The first harbor south of San Francisco is Mon- 
terey Bay, a large indentation cutting into Santa Cruz’and Monterey 
Counties. Only a portion of it is well sheltered, however. For a 
number of years it had been known that salmon frequented the 
waters of this bay for the purpose of feeding on the young fishes 
which swarmed there. Sportsmen frequently caught them with rod 
and reel, but it was not until the early eighties that the industry 
was established on a commercial basis. It has since grown very 
rapidly. The catch has either been mild cured at Monterey or 
shipped fresh. A few were canned in 1915, 


«The description of the machinery used and the methods of canning have been quoted in full under 
“Canning”’ elsewhere in this report. 

b The firstsalmon cannery. By R.D.Hume. Pacific Fisherman, Seattle, Wash., vol. 1, no.1, January, 
1904, p. 19-21. 
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ALASKA.@ 


Alaska is the most favored salmon-fishing region. Many rivers, 
some of great length and draining enormous areas, intersect the dis- 
trict in every direction, while the number of small creeks is countless, 
Almost every one of these have runs of salmon of varying abundance. 
The principal streams entering Bering Sea are the Yukon, Kus- 
kokwim, Togiak, Nushagak, Kvichak, Naknek, Ugaguk, and 
Ugashik; in central Alaska the Chignik, Karluk, Alitak, Susitna, and 
Copper Rivers are the main streams, while in southeast Alaska are 
found, among many others, the Anklow, Situk, Alsek, Chilkat, Chil- 
koot, Taku, Stikine, and Unuk Rivers. Most of the fishing in Alaska 
is carried on in the bays into which these rivers debouch. In south- 
east Alaska, which is composed largely of islands, the fishing is carried 
on mainly in the bays, sounds, and straits among these. 

Even before the purchase of the district from Russia in 1867 our 
fishermen occasionally resorted to southeast Alaska and prepared 
salted salmon. The salmon fisheries did not become important, how- 
ever, until canning was begun. 


SOUTHEAST ALASKA. 


One of the most favorable sections for carrying on fishing opera- 
tions is southeast Alaska. Here a narrow strip of mainland, about 
30 miles wide, separates British Columbia from salt water onal forms 
the ‘‘panhandle” of Alaska. Outside this is a fringe of numerous 
islands, large and small, close to the coast line, conforming to its 
irregularities and separated from it and from each other by deep 
straits and channels. These islands, about 1,100 in number, extend 
from the coast an average distance of about 75 miles and along the 
general contour for about 250 miles. Some of these islands are very 
large, indented with deep bays and sounds, and they in turn fringed 
with smaller islands. 

The largest streams in this region are the idle Stikine, Taku, and 
Chilkat, all of which take their source in the interior and drain con- 
siderable areas. The other rivers are usually streams, and the greater 
number are simply outlets to a lake or system of lakes. 

All species of salmon are to be found in this region, but the hump- 
back is by far the most abundant. 

This region has been the favorite fishing ground for the smaller 
operators, although a few of the largest canneries in Alaska are 
located here. Of recent years transportation facilities have been 
exceedingly good and fairly cheap, while the nearness to the States 


a The material for the history of the salmon fisheries of Alaska for the period from the inception of salmon 
canning to 1900 was obtained almost wholly from the following excellent and valuable reports by Capt. 
Jefferson F. Moser, U. S. N., to whom I am deeply indebted for this and other valuable data: 

The salmon and salmon fisheries of Alaska. Report of the operations of the United States Fish Com 
mission steamer Albatross for the year ended June:30, 1898. By Jefferson F. Moser. Bulletin U.S. Fish 
Commission, vol. Xvi, p. 1-178. 

Alaskan salmon investigations in 1900 and 1901. By Jefferson F. Moser. Bulletin U.S. Fish Commission, 
vol. XxI, p. 173-398. 
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and the considerable resident population which could be drawn upon 
for labor have been big factors in its development. 

The Russians did considerable salting of salmon. Petroff, in his 
report in the Tenth Census on the ‘Population, industries, and re- 
sources of Alaska,” writes as follows of the Redoubt near Sitka: 
‘“‘The once famous Redoubt-or deep-lake salmon fishery on Baranof 
Island, which at one time during the Russian rule supplied this 
whole region, and whence 2,000 barrels of salmon were re shipped in 
1868, now lies idle.” 

One of the earliest operators in southeast Alaska was a Greek, or 
Slav, named Baronovich, who married the daughter of Skowl, one 
of the old-time chiefs of the Kasaans, and received from than the 
fishery on Karta Bay, a part of Kasaan Bay, and one of the best red 
salmon streams south of Wrangell Narrows. Baronovich built a 
saltery here, kept a store and traded with the Indians. He died some 
years ago, and for some time after his death his sons operated it. 
It finally collapsed a couple of years ago. 

For a number of years a saltery was operated at Klawak, on the 
west coast of Prince of Wales Island. In 1878 the North Pacific 
Trading & Packing Co. purchased the saltery and erected the first 
cannery in Alaska here. A pack was made the same year, and the 
plant has operated every year since. lr 1899 the cannery burned 
down, but it was immediately rebuilt on the opposite side of the bay. 
' For some years this plant was operated almost exclusively with 
native labor, and at the present time the majority so employed are 
natives. 

The same year that the above cannery was established the Cutting 
Packing Co. built a cannery at old Sitka, and operated it in 1878 and 
1879, after which time it was closed down. In 1882 the machinery 
was taken by another company to Cook Inlet. 

In 1882 M. J. Kinney, of Astoria, under the name of the Chilkat 
Packing Co., built a cannery on the eastern shore of the inlet and made 
a pack the same year. The cannery changed hands several times and 
finally was burned in 1892, and not rebuilt. The cannery packed 
every year from 1883 to 1891, both inclusive, except in 1888, when 
it was closed. 

In 1883 the Northwest Trading Co., built a cannery on Pyramid 
Harbor, a little bay on the western side of Chilkat Inlet. It was 
operated by this company in 1883 and 1884, was idle in 1885, and in 
1888 was sold to D. L. Beck & Sons, of San Francisco, and operated 
by that firm. In the spring of 1889 it was burned, but was rebuilt at 
once and a pack made that year. In 1893 it jomed the Alaska 
Packers Association, which operated it, except in 1905, until the end 
of the season of 1908, when it was finally abandoned. 

On the north shore of Boca de Quadra, about 8 miles from the 
entrance, a cannery was built in 1883 by M. J. Kinney, of Astoria, and 
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operated under the name of the Cape Fox Packing Co. from 1883 to 
1886. Late in the last-named year it was sold and moved to Ketchi- 
kan and operated there under the name of the Tongass Packing Oo. 
during 1887, 1888, and until August, 1889, when it was burned and 
not rebuilt. 

In‘1886 Rhode & Johnson erected a saltery at Yes Bay... The fol- 
lowing year the firm became Ford, Rhode & Johnson. In 1887 work 
was begun on a cannery which was finished in 1888. Packing was 
begun in 1889 under the name of the Boston Fishing & Trading Co. 
In 1901 it was included in the Pacific Packing & Navigation Co. con- 
solidation, and when that concern failed was purchased in 1905 by 
the Northwestern Fisheries Co. In 1906 the cannery was purchased 
by C. A. Burckhardt & Co., who have operated it each year to date, 
either under that name or subsequent incorporations known as the 
Yes Bay Canning Co., and the Alaska Pacific Fisheries. 

In 1887 the Aberdeen Packing Co. of Astoria, Oreg., built a can- 
nery on the Stikine River, about 8 miles above the mouth. In 1889 
the cannery was moved to Point Highfield, on the northern end of 
Wrangell Island, and operations commenced under the name of the 
Glacier Packing Co. In 1893 it joined the Alaska Packers Associa- 
tion, who have operated it continuously, except in 1905. 

The Loring cannery of the Alaska Packers Association was built in 
1888 by the Alaska Salmon Packing & Fur Co. of San Francisco and 
operated by the Cutting Packing Co. For a number of years pre- 
vious to this time a saltery had been in operation here. When the 
Alaska Packers Association was formed in 1893 it joined that organi- 
zation. The cannery has been operated every year since it was built, 
and in some seasons has made the largest pack of any in theTerritory. 

Shortly after William Duncan and his community of Tsimpsean 
Indians had settled, in 1887, on Annette Island, which island had 
been set aside by the Federal Government as a reserve for them, 
plans were under way for a salmon cannery, but funds came in so 
slowly that it was not until 1890 that any pack was attempted. In 
1891 it was in full operation, and operated from then continuously 
until 1918, when the plant was shut down for that and the two suc- 
ceeding years. Much dissatisfaction had been expressed by the 
natives over the operation of this and other industrial plants on the 
island, and finally the Federal authorities took possession of prac- 
tically everything, as guardian of the natives, and early in 1916 
leased the cannery to P. E. Harris & Co., of Seattle, the understand- 
ing being that they were to employ natives when available. Un- 
fortunately the plant burned down just before the fishing season 
began. 

James Miller operated a saltery on Burroughs Bay, on Behm 
Canal, in 1886 and 1887. In 1888 Andrew and Benjamin Young, 
of Astoria, Oreg., built a cannery here and operated it under the 
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name of the Cape Lees Packing Co. in 1888, 1889, and 1890. It 
was closed in 1891 and 1892. In 1893 it became a part of the 
Alaska Packers Association, and was dismantled the following year. 

About 1888 a saltery was established on Thorne Bay, Prince of 
Wales Island. The following year it was sold to the Loring can- 
nery. In 1892 it was sold to Robert Bell, who moved it to the upper 
end of the northwest arm, on the western shore. Salting was not 
carried on each season, as it was sometimes found to be more profit- 
able to sell the fish fresh to the canneries. The plant was finally 
abandcned. 

In 1889 Messrs. Sanborn and Ellmore, of Astoria, built a cannery 
in Pavlof Harbor, Freshwater Bay, on the eastern side of Chichagof 
Island, and operated it under the name of the Astoria & Alaska 
Packing Co. It made a pack that year and in the spring of 1890 
was moved to Point Ellis, on the eastern side of Kuiu Island, pack- 
ing that year and also in 1891. It was burned in May, 1892; only 
one building was left standing, and it and the site were purchased by- 
John H. Mantle, of Wrangell, who operated a saltery on each arm of 
the bay. Mr. Mantle began operations here in 1893. 

In 1889 the Baranof Packing Co. built and first operated a can- 
nery at the Redoubt, about 12 miles below Sitka. It was also oper- 
ated in 1890 and then moved to Redfish Bay, on the western coast ~ 
of Baranof Island. It made its first pack here in 1891 and was then 
operated every year until 1898, when it was sold to the Alaska 
Packers Association and dismantled. 

In 1889 the Thlinket Packing Co., organized at Portland, Oreg., 
built a cannery at Point Gerard, on the mainland opposite Point 
Highfield, at the head of Wrangell Island. It was operated that 
and the subsequent year. 

In 1901 this company built another cannery at Santa Anna, on 
the north side of Cleveland Peninsula, and made a pack the same 
year. 

In 1901 both plants became part of the Pacific Packing & Navi- 
gation Co. In 1902 the Gerard Point plant was closed and was 
not opened again. In 1903, 1904, and 1905 the Santa Anna plant 
was closed also. Early in 1905 these plants were purchased by the 
Northwestern Fisheries Co. at the assignee’s sale of the old corpora- 
tion’s properties. The Santa Anna plant was operated in 1906 and 
has been operated each year since. 

The Chilkat Canning Co. put up a plant at Chilkat village, on 
Chilkat Inlet, in 1889. It was operated from 1889 to 1893, and 
then sold to the Alaska Packers Association. It was held in reserve 
_ for some years but was finally dismantled. 

In 1889 D. Blauw, of Tacoma, Wash., built a saltery on Grouse 

Island, Boca de Quadra, and dry-salted ‘dog salmon. He operated 
only one season. 
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In 1890 a cannery was built by the Bartlett Bay Packing Co. on 
Bartlett Bay, Icy Straits, and operated by Williams, Brown & Co., 
of San Francisco. A saltery was constructed here prior to that date, 
and in 1889 a pack of 4,300 cases was made in a crude way. In 
1891 the ice piled up in Glacier Bay to such an extent that the can- 
nery could do almost nothing. It was not operated after this date. 
In 1893 it became a part of the Alaska Packers Association and -was 
dismantled in 1894. 3 
- About 1890 a saltery was established on the north shore of the 
mouth of Quadra Stream, on Boca de Quadra, by Clark & Martin. 
It was operated intermittently until about 1898, when it was aban- 
doned. The same parties also established a saltery at Ketchikan 
shortly after the one on Quadra Stream was built, and operated this 
until about 1898, when the plant was turned into a steamer wharf 
and warehouse for the new town of Ketchikan which was building 
up around it. 

In 1896 the Pacific Steam Whaling Co. built a cannery on the 
northern side of Hunter Bay, near the southern end of Prince of 
Wales Island, and made a pack the same year. Miller & Co. had a 
saltery at this place and it was purchased by the company and 
removed to make room for the cannery. Miller & Co. also had a 
saltery on Nutqua Inlet, which was built in 1896, and this also was 
sold to the canning company. In 1901 the cannery became a part 
of the Pacific Packing & Navigation Co. It was closed in 1904. 
Upon the dissolution of the company im 1905 this plant was pur- 
chased by the Northwestern Fisheries Co., which company, after 
keeping it closed in 1905 and 1906, has operated it each season since. 

The Quadra Packing Co. built a cannery on Mink Arm, in Boca 
de Quadra, in the spring of 1896 and made its first pack that year. 
In 1901 the plant was purchased by the Pacific Packing & Naviga- 
tion Co. It was closed in 1904, 1905, and 1906. Upon the dissolu- 
tion of the company in 1905 the plant was purchased by the North- 
western Fisheries Co. It was reopened in 1907 and has been oper- 
ated each season since. 

In 1897 a saltery was built on Taku Point, near the head of Taku 
Inlet. In 1898 and 1899 it was operated by the Quadra Packing Co. 
In 1900 the Icy Straits Packing Co. operated it. 

In 1897 a small saltery was in operation by Cyrus Orr at Point 
Barrie, Kupreanof Island. In the same year Walter -Kosmikoff 
operated a small saltery at Shipley Bay, on Prince of Wales Island. 
In 1900 he sold it to the Icy Straits Packing Co. 

Fred Brockman in 1897 built and operated a small saltery on 
Sarkar Stream, Prince of Wales Island. Mr. Brockman’ operated 
this saltery intermittently until his death in 1915. 
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In 1897 Banter & West were operating a saltery at Sukkwan, on 
Sukkwan Island. In the same year Miller & Co. started another 
saltery on Kassook Inlet, on Sukkwan Island, while Thomas Mc- 
Cauley was operating a saltery on Whale Passage. 

In 1899 the Icy Straits Packing Co., consisting of stockholders of 
the Quadra Packing Co., built a cannery and sawmill at a point on 
the southeastern shore of Wrangell Narrows, about a mile south of the 
northern entrance to same, and named the town site Petersburg. The 
cannery was ready and operated in 1900. In 1901 it became a part 
of the Pacific Packing & Navigation Co. It was closed in 1903, 1904, 
and 1905. In 1905 it was purchased at the sale of the company’s 
properties by the Northwestern Fisheries Co. In 1906 the Pacific 
Coast & Norway Packing Co., which had been operating a cannery 
at Tonka, on Wrangell Narrows, purchased this plant and transferred 
its activities to the latter. In 1915 the plant was leased to the 
Petersburg Packing Co., composed of stockholders of the old company. 

In 1900 the Western Fisheries Co., of Portland, built a cannery at 
the head of Dundas Bay, and made a pack the same year. In 1901 
it became a part of the Pacific Packing & Navigation Co. It was 
closed in 1904. At the assignee’s sale of the company’s properties in 
1905 this plant was purchased by the Northwestern Fisheries Co. and 
- operated in 1905 and each subsequent year. 

In 1900 the Fidalgo Island Packing Co. built a cannery on the 
southern side of Ketchikan Creek. A pack was made the same year. 
The plant was closed in 1903, only a little salting being done that year, 
but was opened in 1904. It was closed again in 1905, but opened in 
1906. Since then it has been operated each season to date, except in 
1909. 

In 1900 the Pacific Coast & Norway Packing Co. operated a floating 
saltery while prospecting for a cannery lodation: In 1901 the com- 
pany built a cannery at Tonka, about midway of Wrangell Narrows, 
on the western side, and made a pack in that and subsequent years 
until 1906. In that year the company purchased the Petersburg 
cannery and thenceforth operated from there. The Tonka plant 
was dismantled a few years later. 

In 1900 the Royer-Warnock Packing Co., of San Francisco, built 
a small cannery on Beecher Pass, which dormers Duncan Canal with 
Wrangell Narrows, using the old Buck saltery for the cannery proper. 
It operated only a one season. It was a hand-pack plant. 

The Taku Fishing Co. in 1900 built a cannery on the southern side 
of the entrance to Port Snettisham, and made a pack in that year. In 
1901 it became a part of the emia Packing & Navigation Co. The 
plant was closed i in 1902 and not opened again, 
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In 1900 the Taku Packing Co., organized in Astoria, Oreg., built a 
cannery on the western shore of Taku Inlet, and made a pack the 
same year. In 1901 it became a part of the Pacific Packing & 
Navigation Co. It was closed in 1904 and not reopened again. 
In 1905 it became the property of the Northwestern Fisheries Co. 

In 1900 the Chilkoot Packing Co., organized at Aberdeen, Wash., 
built a cannery at the head of Chilkoot Inlet, and operated the same 
year. In 1901 it became a part of the Pacific Packing & Navigation 
Co. It was closed in 1904 and not reopened again. . 

In 1900 the Great Northern Fish Co. operated a floating saltery. 
Its principal business was salting dog salmon for the Japanese 
trade, and it operated only one season. J. E. Rice, of Whatcom, 
Wash., in the same year packed dog salmon on Karta Bay for the - 
same trade. 

The Pacific Packing & Navigation Co. (an account of whose incep- 
tion, operation, and failure appears under Puget Sound) was organ- 
ized in 1901 and acquired the following canneries in Alaska: Can- 
neries of Pacific Steam Whaling Co. at Nushagak, Bristol Bay; Chig- 
nik, Alaska Peninsula; Uyak, Kodiak Island; Kenai, Cook Inlet; 
Orca, Prince William Sound; Hunter Bay, southeast Alaska. Also 
the Hume Bros. & Hume canneries at Chignik and Uyak; the Thlinket 
Packing Co. with canneries at Gerard Point and Santa Anna; the 
Western Fisheries Co. cannery at Dundas Bay, Icy Straits; Chilkoot 
Packing Co. cannery at Chilkoot Inlet; the Taku Packing Co. can- 
nery at Taku Inlet; the Taku Fishing Co. cannery at Port Snet- 
tisham; the Boston Fishing & Trading Co. cannery at Yes Bay; the 
Chatham Straits Packing Co. cannery on Sitkoh Bay; the Icy Straits 
Packing Co. cannery at Petersburg, Wrangell Narrows; and the 
Quadra Packing Co. cannery at Mink Arm, Boca de Quadra. 

The company met with financial disaster in 1904, and at the 
resulting sale most of its properties were bought by the North- 
western Fisheries Co., a corporation formed for the purpose. Of the 
Alaska canneries the Sitkoh Bay plant was sold to George T. Myers & 
Co., while the Orca plant was leased to Capt. Omar J. Humphreys, 
from whom the Northwestern Fisheries Co. later on secured it. 

The San Juan Fishing & Packing Co., of Seattle, established a 
cannery and cold-storage plant in 1901 at Taku Harbor, a small bay 
on the mainland a short distance south of Taku Inlet, and made a 
pack the same year. This plant was purchased in 1903 by the | 
Pacific Cold Storage Co. and operated by it in 1903, 1904, and 1905. 
In 1906 it was leased and operated by the Taku-Alaska Packing Co. 
From 1907 to 1911 the plant was leased and operated by John L. 
Carlson & Co. In 1911 the plant was purchased by Mr. Carlson and 
the name changed to the Taku Canning & Cold Storage Co., under 
which name it has been operated each year since. | 
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In 1901 the Chatham Straits Packing Co. built a cannery on Sitkoh 
Bay, Chichagof Island. The same year this cannery became a part of 
the Pacific Packing & Navigation Co. Upon the dissolution of the 
latter, early in 1905, this plant was purchased by George T. Myers & 
Co., which company has operated it to date without a break. 

In 1901 F. C. Barnes, of Portland, Oreg., built a cannery at Lake 
Bay, on the east side of Prince of Wales Island, and made a pack that 
season. This cannery was operated in 1902, but was closed in 1903. 
It was reopened in 1904, and operated cach season after that. In 
1910 it was incorporated under the name of F. C. Barnes Co. 

In 1901 the Union Packing Co., organized in Tacoma, Wash., built 
a cannery on Kell Bay, an arm of Affleck Canal, on the southern side 
of Kuiu Island. In 1904 this plant was moved to the Kvichak 
River in Bering Sea. 

Bubring & Heckman operated a small saltery in sive Bay, on the 
north side of. Cleveland Peninsula, in 1901. Packing was carried on 
aboard a barge. 

In 1901 the Muir Glacier Packing Co. put up a saltery on Ideal 
Cove, Dry Pass, near Wrangell. It has operated mainly as a mild- 
cure station. It was closed down in 1903, but open in 1904. It was 
then closed in 1905, 1906, and 1907. It was opened in 1908 by K. J. 
Johansen and operated in 1908 and 1909. 

In 1902 the Kasaan Bay Co. built a cannery on the north side of 
Kasaan Bay, Prince of Wales Island, and made a pack the same year. 
It was shut down in 1904 and 1905, but reopened in 1906 by Gorman 
& Co., of Seattle, who had purchased control of the company. Shortly 
after the closing of the packing season the plant burned down, but it 
was rebuilt in time to operate the following season. In 1909 the plant 
was closed, but was reopened in 1910. On September 12 of that year 
the plant was again destroyed by fire, but was rebuilt in time to 
operate the following season. On October 29, 1911, the plant was 
. once more destroyed by fire, but was rebuilt in time to operate in 1912. 
In 1915 the plant was purchased and operated by the Anacortes 
Fisheries Co., a subsidiary of the Booth Fisheries Co. 

In 1902 the Alaska Fish & Lumber Co. built a cannery at Shakan, 
on Kosciusko Island, near the head of Prince of Wales Island, and 
made a pack the same year. It was shut down in 1904. In 1905 the 
property was taken over by the Shakan Salmon Co., a new company 
composed largely of members of the old corporation, who operated it 
that season. In 1906 Gorman & Co., of Seattle, obtained control of 
this cannery and operated it each season under the name of the Shakan 
Salmon Co. until 1915, when it was sold to the Anacortes Fisheries 
Co., a subsidiary of the Booth Fisheries Co. 
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In 1902 the Columbia Canning Co. built a cannery on the southern 
side of Chilkoot Inlet, and made a pack that year. In 1910 C. A. 
Burckhardt & Co., under the name of the Chilkoot Fisheries Co., pur- 
chased and operated this plant. In 1911 the name was changed to 
that of the Alaska Pacific Fisheries. 

The only cannery in this section lost to Alaska by action of the 
Federal Government was that of the Wales Island Packing Co., which 
was built on Wales Island, near Dixon Entrance, in 1902. As a 
result of the action of the Alaska Boundary Arbitration Commission 
in declaring Wales Island a part of Canada in 1903, this cannery 
automatically ceased to bean American one. After the change of 
government it lay idle for some time, but is now in use once more by 
Canadian parties. 

In 1902 the Thlinket Packing Co. built a cannery on Funter Bay, on 
the west side of Admiralty Island, and made a pack that year and 
every subsequent year to date. 

The same year the Pillar Bay Packing Co. built and operated a 
cannery near Point Ellis, on Kuiu Island, and has operated it each 
season to date. 

In 1902 the Alaska Fisheries Union, organized in Seattle, — a 
cannery on the east side of Chilkat Inlet, and made a pack that year. 
After operating to 1905, the plant was in that year leased to and 
operated by the Lynn Canal Packing Co. The plant was. purchased 
in 1906 by the Pacific American Fisheries. In 1908 it was moved to 
Excursion Inlet and has been operated each season to date. 

The Tacoma Fishing Co. in 1902 established a saltery and halibut 
station at Tee Harbor, on Lynn Canal, and made a pack that year. 
Later it became the property of the iiiernetinnal Fisheries Co. In 
1910 the plant was purchased by the Tee Harbor Packing Co., which 
established a cannery and operated firstin 1911. It has been operated 
each season since. 

The Seattle-Scandinavian Fish Co. built a saltery on Snug Harbor, - 
Tenakee Inlet, Chicagof Island, in 1902, and made a pack. It packed 
in 1903 also, but shut down in 1904. The plant was leased in 1905, 
and then shut down for good. 

The Alaska Fish & Mining Co. built and operated a saltery at 
Revilla, on Tongass Narrows, during the single season of 1902, while 
the Rice Fisheries Co., in the same year, built and operated a saltery 
on Boca de Quadra. 

The United Fish Co., of Seattle, salted at Tolstoi Bay, east side 
of Prince of Wales Island, 1903 and 1904. 

In 1907 the Alsek Fisheries Co. did some salting on the Alsek River. 
Malcolm Campbell was interested in the above company and in sub- 
sequent years operated under his own name. In 1910 the St. Ehas 
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Packing Oo. established a cannery near the saltery and made a pack 
the same year, and in 1911 and 1912. Since then the plant has been 
closed and was sold in 1916 to Libby, McNeill & Libby. 

The Astoria & Puget Sound Packing Co., in 1908, built and sporatad 
a cannery on Excursion Inlet. It was closed the following year, but 
has been operated each year since. 

The year 1911 witnessed a considerable increase in the number of 
canneries. Among the new plants built and operated were the follow- 
ing: Hidden Inlet Canning Co., Hidden Inlet, Portland Canal; Hawk 
Fish Co. (later changed to P. E. Harris & Co.); Hawk Inlet, Admiralty 
Island; Lindenberger Packing Co., Roe Point, Behm Canal; Deep 
Sea Salmon Co., Cape Edwards, Chichagof Island; L. Gustave & Co., 
Skowl Arm, Prince of Wales Island (changed in 1912 to Skowl Arm 
Packing Co.), and M. EK. Lane (a small hand-pack plant), Myers 
Chuck, Cleveland Peninsula. 

An innovation in Alaska salmon canning this year was when the 
old ship Glory of the Seas was fitted out as a floating cannery by the 
Alaska Fish Co., and operated in Hawk Inlet, Admiralty Island, and 
at Ketchikan. Quarters for the crew were built over the cabins on 
the quarter deck, the latter being reserved for officials. The remain- 
der of the upper deck was used for receiving, dressing, and cleaning 
the fish, which were brought on board by means of a portable elevator 
anna to the side of the ship. The ‘‘iron chink’”’ and the sliming 
and cleaning tanks were also on this deck. The fish were carried in 
chutes to the second deck, where a line of sanitary machinery had 
been installed. The retorts were placed on the forward part of the 
second deck. The third deck was‘used for cooling and storing the 
pack. No lacquering or labeling was carried on aboard the vessel. 

In 1912 this plant and the ship William H. Smith, the latter by the 
Weiding & Independent Fisheries Co., of Seattle, were operated. 
The William H. Smith also did some freezing of salmon. 

In 1913 the Glory of the Seas was sold to the Glacier Fisheries Co., 
which operated it as a cold-storage plant. The floating cannery and 
cold-storage ship William H. Smith was not operated in Alaska during 
this season. 

In 1912 still more canneries were built, among these being the fol- 
lowing: Admiralty Trading Co., Gambier Bay, Admiralty Island; 
Alaska Sanitary Packing Co., Wrangell; Canoe Pass Packing Co., 
Canoe Pass; Herbert Hume Packing Co., Nakat Inlet, Portland Canal; 
Hoonah Packing Co., Hoonah, Icy Straits; Irving Packing Co., 
Karheen; Kake Packing Co., Kake; Kuiu Island Packing Co., Point 
Beauclaire, Kuiu Island; Lindenberger Packing Co., Craig, Fish Egg 
Island; Oceanic Packing Co., Waterfall; Point Warde Packing Co., 
Point Warde, Bradfield Canal; Pure Food Fish Co., Ketchikan; 

62425°—17——4 


50 PACIFIC SALMON FISHERIES. 


Revilla Fish Products Co., Ketchikan; Sanborn-Cram Co., Burnett 
Inlet; Starr-Collinson Packing Co., Moira Sound; Sunny Point Packing 
Co., Cholmondeley Sound; Swift, Arthur & Co., Heceta Island; Walsh- 
Moore Canning Co., Ward Cove, and Wiese Packing Co., Rose Inlet. 

In 1913 the plant of Swift, Arthur & Co. was used as a mild-cure 
station alone, while the name was changed to the Swift-Arthur- 
Crosby Co. The Alaska Fish Co. absorbed the Oceanic Packing Co. 
and transferred its activities to the former company’s cannery at 
Waterfall. The following other plants were shut down: Canoe Pass 
Packing Co., Herbert Hume Packing Co., Point Warde Packing Co., 
and the Revilla Fish Products Co. 

In 1914 one new cannery was built. This was erected on George 
Inlet, Revillagigedo Island, by the George Inlet Packing Co. The 
canneries of the Point Warde Packing Co., located at Point Warde, 
and the G. W. Hume Packing Co. (formerly the Herbert Hume 
Packing Co.), at Nakat Inlet, which were not operated in 1913, were 
reopened in 1914. The cannery of the Swift-Arthur-Crosby Co. was 
also reopened. The Walsh-Moore Canning Co. changed its name to 
the Ward Cove Packing Co., while the Sanborn-Cutting Co. took over 
the cannery operated by the Kake Packing Co. The canneries of the 
Admiralty Trading Co. and the Skowl Arm Packing Co. were closed in 
1914. The plant of the Kuiu Island Packing Co. burned down in the 
fall. 

In 1915 the Admiralty Trading Co. did not operate. Late in the 
summer it was sold to the Hoonah Packing Co., which company 
expects to operate it in 1916. The new canneries this year were the 
Doyhof Fish Products Co., at Doyhof, on Wrangell Narrows, and 
Edavard Verney & Son (a hand plant), at Metlakahtla. The name of 
the Irving Packing Co. was changed to the Karheen Packing Co. 
The Straits Packing Co. purchased the Skowl Arm cannery of the 
Skowl Arm Packing Co. and operated it. 

At one time salteries were of considerable importance in this sec- 
tion, but the establishment of canneries, with the consequent heavy 
demand for fresh salmon, induced most of the salteries to sell their 
high-grade fish to the canneries and pack only the cheaper grades. 
Many of them quit the business as a result of the competition, while 
others were forced out by the low prices prevailing at times for salted 
salmon. As many of the salters moved from place to place, and fre- 
quently changed their operating name, it has been difficult to keep 
track of them, and in this review only those are listed who attained to 
some prominence either through longevity or largeness of pack. 

James Millar, one of the earliest whites to take up his residence here 
after the purchase of Alaska, and his sons were very active in starting 
and operating salteries, and it was an unusual thing during the period 
previous to 1910 when one of the family was not operating such a 
plant. 
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Jacob Louth established a saltery on the south arm of Moira Sound 
about 1900 and operated it for some years. . 

John C. Frey established a saltery on Etoline Island in the nineties 
and ran it until bis death in 1904, when John H. Mantle purchased 
and operated it until about 1910. 

Anderson & King built a saltery on Cholmondeley Sound, Prince of 
Wales Island, in the nineties. In 1904 it was operated under the 
name of A. E. King. After Mr. King’s death his widow operated it 
from 1906 to 1909. In 1910 the saltery was purchased by C. A. 
Burckhardt & Co., who built a cannery on the site and began opeva- 
tions in 1911. In 1912 the name was changed to the Alaska Pacific 
Fisheries. 

The Alaska Fish & Development Co. built asaltery on Pleasant Bay, 
Admiralty Island, in 1903, and operated it from 1903 to 1905. In 
1907 it was operated by the Alaska-American Fish Co., but has been 
closed since. 

Yakutat Bay is the only harbor available for vessels from Cape 
Spencer to Prince William Sound. In 1902 C. A. Fredericks & Co., of 
Seattle, Mulvey & Wilson, of Yakutat, Jewell Fish Co., and Ankow 
Fish Co. all established salteries here. While their primary purpose 
was the salting of herring, considerable salmon was also salted. These 
plants operated only the one season. 

In 1904 the Yakutat & Southern Railway Co. built a cannery here. 
This plant is noted for being the only one that hauls its fish by railway 
from the fishing streams to the cannery. ‘The railroad is a little over 
9 miles in length, and for some years an engine which had seen service 
on the elevated railroads of New York City and was discarded when 
the latter were electrified was used. A more modern engine is now in 
use. The fish are carried in open freight cars. Later this company 
was purchased by Gorman & Co., and now is the property of Libby, 
McNeill & Libby, although operated under the original name. 


PRINCE WILLIAM SOUND AND COPPER RIVER. 


The great indentation known as Prince William Sound, and the 
Copper River delta, a short distance south of the sound, have not 
been exploited as much as many other portions of Alaska, due largely 
to the limited means of transportation and the consequent heavy 
expense of operation. 

The principal source of salmon supply is the Copper River, which 
has its source far back in the interior and discharges through its 
numerous mouths an immense quantity of water. 

Owing to the constantly shifting shoals in the delta, special knowl- 
edge is needed in navigating them, while special flat-bottomed vessels 
are required as run boats. The gill net is the only important appa- 
ratus in use. 
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In 1889 a company known as the Central Alaska Co. built a can- 
-nery on Wingham, or Little Kayak Island, about 15 miles west from 
Cape Suckling. It made a pack that year, and the following spring 
was moved to Thin Point, on the southern side of the Alaska Penin- 
sula. | 

The Peninsula Trading & Fishing Co. built a cannery on the same 
island in 1889. In 1891 it was moved to one of the sloughs of the 
Copper River delta, known as Coquenhena, and operated in 1891. It 
was closed in 1892 and 1893. The Pacific Steam Whaling Co. oper- 
ated it until 1897, when it was abandoned. 

In 1916 the Hoonah Packing Co. built and operated a cannery 
near the mouth of Bering River. 

Louis Sloss & Co., of San Francisco, built a cannery under the title 
of Pacific Packing Co. in 1889 at the extreme eastern end of the 
sound, close by the present site of Cordova, and called it Odiak. The 
cannery was closed in 1892. In 1893 it joined the Alaska Packers 
Association and was operated each season until 1905. In 1906 the 
buildings and site were sold to the Copper River & Northwestern Rail- 
road Co., which was preparing to build a railroad from Odiak to the 
headwaters of the Copper River. 

In 1889 the Pacific Steam Whaling Co. built a cannery close by 
the Odiak plant, but in the spring of 1895 it was moved to the spot 
now known as Orca, about 3 miles north of Cordova. Except in 
1892, it has been operated ever since. In 1901 it was taken into 
the Pacific Packing & Navigation Co. combination. When the lat- 
ter’s assets were sold in 1904, this cannery was not included in the 
sale, as at the time the plant was under lease to Capt. Omar J. Hum- 
phiey. In 1905 it was sold to the Northwestern Fisheries Co., which 
had purchased most of the Alaska plants of the defunct company, 
and they have operated it since. 

In 1915 the Copper River Packing Co. built a cannery on the Cop- 
per River at Mile 55, and made a pack the same year. The cannery 
uses no run boats, but has an arrangement with the Copper River & 
Northwestern Railroad Co. to haul the fish from the fishing stations 
to the cannery, and bring the finished product to Cordova for ship- 
ment by steamer. 

The Canoe Pass Packing Co., which had built a cannery at Canoe 
Pass, southeast Alaska, in 1912, and had not operated it subse- 
quently, in 1915 moved the machinery to Cordova and installed it 
in a rented building and made a pack. 

This year (1916) the Carlisle Packing Co. built a cannery at Cor- 
dova, while the Clark-Graham Co. built one at Eyak, a few miles 
away. 
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While this great inlet has an abundant supply of salmon, it is one 
of the most difficult sections in all Alaska in which to fish successfully. 
The tides and currents in the inlet are strong and treacherous, increas- 
ing in height and force as its head is approached, where the tide comes 
in with a bore which is extremely dangerous to small craft. Shoals 
make out a long distance from shore and are continually changing. 

The first cannery to be built on the inlet was in 1882, when the 
Alaska Packing Co., of San Francisco, built one at Kasilof, on the right 
bank of the Kasilof River at the mouth, utilizing the available machin- 
ery from the cannery built by the Cutting Packing Co. at old Sitka 
in 1878. In 1885 this cannery was sold to the Arctic Fishing Co. 
In 1890 the loss of its cannery ship forced it to close that season. 
In 1893 it joined the Alaska Packers Association. At the height 
of the season of 1905 the plant was burned. It was rebuilt the next 
spring and has been operated each year since. 

The cannery of the Northern Packing Co. was built im 1888 on the 
eastern side of Cook Inlet, at Kenai, at the mouth of the Kaknu 
River. It was operated up to and including 1891. In 1893 it joined 
the Alaska Packers Association, but has not been operated since 1891. 

In 1897 the Pacific Steam Whaling Co. built a cannery at Kenai, 
but did not install the machinery and operate it until the next year. 
In 1901 this cannery was taken over by the Pacific Packing & Navi- 
gation Co. In 1903 the plant burned down. Upon the sale of its 
assets in 1905 the site passed to the Northwestern Fisheries Co. In 
1910 the company put up a new plant here and has operated it con- 
tinuously since. During the period when the site was unused a mild- 
curing establishment was operated here by the San Juan Fishing & 
Packing Co. in 1907 and 1908. This plant was burned down just 
before the fishing season of 1916 began. 

In 1890 George W. Hume, of San Francisco, built a cannery at 
Kasilof, on the right bank of the river, about half a mile above its 
mouth. It was operated im 1890, 1891, and 1892. In 1893 it joined 
the Alaska Packers Association and was consolidated with the plant 
of the Arctic Fishing Co. 

C. D. Ladd operated a saltery on the left bank and at the mouth of 
the Chulitna River, about 6 miles above Tyonek. This saltery was 
- purchased by the Alaska Salmon Association in 1899. The follow- 
ing spring it erected a cannery here and made a small pack. It was 
operated also in 1901 and 1902, and then abandoned. 

In 1907 J. A. Herbert & Co. established a saltery at English Bay 
and operated it until 1910. 
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In 1911 the Seldovia Salmon Co. built a cannery at Seldovia and 
operated it continuously to date. Late in 1915 the company went 
into the hands of a receiver. In 1916 it was pec pane by the Colum- 
bia Salmon Co. 

In 1912 the Fidalgo Island Packine Co., which already operated a 
cannery at leeds in southeast Alsen built a cannery at Port 
Graham, at the lower ae of the Kenai Saninecil, A pack was made 
that year and each year since. 

The same year Libby, McNeill & Libby built a cannery at Kenai 
and operated that year and each subsequent year. 

In 1915 the Deep Sea Salmon Co., which operates a cannery in 
southeast Alaska, built a plant near ale on the west side of Cook 
Inlet, and made a small pack. 


AFOGNAK ISLAND. 


Afognak Island lies to the northwest of Kodiak, and it is separated 
~ from it by a narrow strait. 

In 1889 the Royal Packing Co. built a cannery at the head of 
Afognak Bay and operated it in 1889 and 1890. It became a mem- 
ber of the Alaska Packers Association in 1893. It has not been 
operated since 1892. 

The Russian-American Packing Co. in 1889 built a cannery imme- 
diately above that of the Royal. It was operated in 1889 and 1890. 
In’ 1893 it became a member of the Alaska Packers Association. It 
has not been operated since 1890. 

In accordance with an act of Congress approved March 3, 1891, the 
President, by proclamation of December 24, 1892, set aside the whole 
island and within 1 mile from the shores thereof as a fish-cultural re- 
serve for the use of the United States Commission of Fish and Fisher- 
ies. As a result of this action both canneries were forced to move 
from the island entirely. 


KODIAK ISLAND. 


This island has been the scene of some of the best fishing in Alaska. 
The Russians early settled here, one of the most fertile spots in the 
usually sterile soil of Alaska, and undoubtedly they must have 
prosecuted the fisheries from an early date, although but little data 
are extant showing their operations in this line. 

Karluk River and Lagoon.—One of the greatest salmon streams in 
the world is the Karluk River, and although extensive fishing opera- 
tions have been carried on for many years, it still produces, annu- 
ally, a large pack of canned salmon, and has the distinetion of 
having produced more salmon than any other river in Alaska. An 
exceptionally heavy run occurred in 1916. 
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It will doubtless surprise most readers when it is stated that the 
river which has yielded so many countless thousands of salmon is 
only 164 miles m length. The river has its source in two lakes; the 
larger of these is about 8 miles long and the smaller 3 miles long. 
The mouth of the river is about 2 miles above the canneries, and 
spreads out here into a lagoon. This lagoon has at the head a width 
of about 300 yards, and gradually widens until it is nearly half a mile 
across as it approaches the spit. The lagoon has a general east and 
west direction, is about 2 miles in length, and, except for the shingle 
spit which is thrown across its mouth by the action of the sea, its 
shores are bluff, rismg from about 50 to 100 feet. The spit is three- 
fourths of a mile long with an average width of about 200 feet. 
The outlet of the lagoon is only 90 feet wide at its mouth. The 
western side of the mouth of the lagoon is Karluk Head, a precipitous 
mountain mass about 1,600 feet high. 

The outer side of the spit is where the fishing is carried on. Haul 
seines are used exclusively. As bowlders used to be common here 
it was necessary to remove a number of them in the early days when 
a seine shore was to be prepared. The red salmon run here is an 
exceptionally long one, the season extending from about the middle 
of June to about the middle of September. The other species of 
salmon also run here; sometimes humpbacks appear in large numbers. 
As the beach is open to Shelikof Strait, in which storms are frequent, 
seining is often interrupted. 

As early as 1867 the salting of salmon was carried on at Karluk. 
In 1870 the Alaska Fur Trading Co. and the Alaska Commercial 
Co. began to salt salmon and continued this on a gradually expanding 
scale. 

In 1882 Smith & Hirsch, who had been engaged in salting on 
Karluk Spit, built the first cannery on Kodiak Island. After opera- 
ting it until 1884 it was organized under the title of the Karluk 
Packing Co., and packed under that name every year until 1911, 
when canning operations were transferred to the new cannery in 
Larsen Bay. In 1893 it joined the Alaska Packers Association. 

The Kodiak Packing Co. in 1888 built a cannery on the eastern 
side of the spit and operated it in 1888, 1889, 1890, 1891, and 1893. 
It jomed the Alaska Packers Association in 1893, but has not been 
operated since that season. 

The Hume Packing Co. built a cannery on the spit about 400 yards 
westward of Kodiak cannery in 1889. In 1892 it was consolidated 
with the Aleutian Islands Fishing & Mining Co., which had built a 
cannery about 100 yards westward of the Hume cannery in 1888. 
In 1893 the consolidation became a member of the Alaska Packers 
Association. This plant was not operated in 1900. 
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In 1888 the Alaska Improvement Co. built a cannery on the left 
bank of the outlet, opposite the point of the spit and facing the 
Shelikof Strait. It was ready to pack in 1888, but was not operated 
on account of the loss of its cannery ship, the Julia Ford. In the 
spring of 1897 it was sold to the Alaska Packers Association and has 
since been operated by that company. 

In 1893 the Hume Canning & Trading Co. built a cannery on the 
beach under Karluk Head, about three-fourths of a mile northward 
of the Alaska Improvement Co., in what is known locally as Tangle- 
foot Bay. It was operated in 1893 and 1894, and in 1895 it was sold 
to the Alaska Packers Association and operated by that company. 
It has been closed since. 

The great increase in the number of canneries in Alaska in 1888 
and 1889 caused such an enlargement of the pack that the markets 
became glutted, and it was soon apparent that steps would have to 
be taken to reduce the output if the operators were to avoid bank- 
ruptcy. 

Capt. Moser in “Salmon and salmon fisheries of Alaska’’* thus 
describes the attempts of the canners to find a working solution of 
this important problem and the final result of their endeavors: 


In 1890 the three canneries at Chignik combined under an operating agreement 
known as the Chignik Bay Combination, under which the plant of the Chignik Bay Co. 
was operated, the three canneries sharing the expense and dividing the output equally. 
This arrangement remained in force during the seasons of 1890 and 1891. Its evident 
success in 1890 probably led to the local combinations on Kodiak Island in 1891, and 
then to the association which now exists. 

The large packs during this period and the glutted market caused the cannery inter- 
ests to devise some scheme to meet the conditions. The combination at Chignik in 
1890 permitted the pack to be made there at a lower rate and, as previously stated, 
it was continued in 1891. The same year (1891) the canneries at Karluk, Uyak, and 
Afognak entered a combination, under the name of the Karluk River Fisheries, under 
which ft was agreed that each cannery should have a quota of fish from the several 
localities, based upon the average packs of each cannery in 1889 and 1890. The 
estimated pack for the canneries interested was placed at 250,000 cases, and upon this 
estimate the apportionment of the work at each cannery was made. Under this 
agreement four of the eight canneries were closed, their quota being packed in the other 
four canneries as follows, viz, that of the Royal at the Karluk, of the Arctic at the 
Kodiak, of the Aleutian Islands at the Hume, and of the Russian-American at the 
Alaska Improvement. 

In the summer of 1891 the Kodiak Packing Co. and the Arctic Packing Co., both 
at Alitak Bay, also had a mutual agreement under which only one cannery, the Arctic, 
was operated, the quota of fish of the Kodiak being packed in the Arctic cannery. 
By these combinations the full pack of the Karluk district was made in half the number 
of canneries and the expense of packing very considerably reduced. 

In September, 1891, the Alaska Packers Association was formed to dispose of the 
unsold salmon of that season’s pack (some 363,000 cases) and five trustees were ap- 
pointed to manage the business. This association was not incorporated and expired 
after the salmon were sold. 


a The salmon and salmon fisheries of Alaska. Report of the operations of the U. S. Fish Commission 
steamer Albatross for the year ended June 30, 1898. Bulletin U.S. Fish Commission, vol. Xvm, 1898, 
d. 18-21. 
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The successful operation of these arrangements led, in 1892, to an arrangement in 
which nearly all (31) of the canneries joined, entering under the name of the 
Alaska Packing (not Packegs) Association, for the purpose of leasing and operating 
and therefore controlling the canneries and reducing the Alaska pack for that year, 
it being found too great for the market’s demands. All the canneries in operating 
condition in 1892 were members of this association except the following: Met- 
lakahtla Industrial Co., at Metlakahtla; Boston Fishing and Trading Co., at Yes Bay; 
Baranoff Packing Co., at Redfish Bay; Chilkat Canning Co., at Pyramid Harbor; 
Alaska Improvement Co., at Karluk; and the Bering Sea Packing Co., at Ugashik. 

The association was regularly incorporated on January 13, 1892, and shares were 
distributed on the basis of 1 for each 2,000 cases packed in 1891, and the profits were 
divided equally on all shares regardless of the amount of profits derived at the differ- 
ent points. Of the 31 canneries, 9 were operated by the association, while the others 
were closed, the Alaska pack being reduced one-half. 

The year 1893 found the Alaska: Packers Association organized and incorporated 
February 9. This association was formed from the canneries that had joined the 
Alaska Packing Association of 1892, except the Pacific Steam Whaling Co., at Prince 
William Sound, and the Peninsula Trading and Fishing Co., the latter’s cannery hav- 
ing been moved from Little Kayak Island to the Copper River delta in 1891. 

The agreement of 1893 was similar to that of 1892, except that the amount of profit 
was taken into consideration in addition to the probable average quantity which could 
be packed at the different points. This was subject to adjustment for each district 
and no arbitrary rule was followed. Each cannery entering the association was 
obliged to purchase an additional amount of stock, equaling two-thirds of the number 
of shares received by it for its plant; that is, a company which received 1,500 shares 
for its plant was required to purchase 1,000 shares additional. The money received 
from this sale of extra stock was used as working capital. No shares were sold to the 
general public, the owners of canneries subscribing for the full amount. 


This association was then and is now (1916) the largest operator 

in Alaska, and, with its three canneries on Puget Sound, is also a 
factor in that region. 

_ At a number of its canneries the association has always main- 

tained physicians, whose services and supplies have been free to its 

own employees and to all natives applying for medical advice and 

medicines. ‘This service has been of incalculable benefit to the latter, 

a large proportion of whom suffer from disease in some form or other. 

Alitak Bay.—Alitak Bay, or the ‘‘South End,” as it is termed 
locally, is a deep indentation, with several arms, on the south- 
western end of Kodiak Island, about 65 miles from Karluk. The 
seine is the principal apparatus used here. 

In 1889 the Arctic Packing Co. built a cannery in the southwest 
bight of Olga Bay, which is a branch of Alitak Bay and is connected 
with it by a long, narrow passage. In 1893 it entered the Alaska 
Packers Association. 

In 1889 the Kodiak Packing Co. built a cannery at Snug Harbor, 
a cove in the passage connecting Olga Bay with Alitak Bay, and op- 
erated it in 1889 and 1890. Its quota of fish was packed by the 
Arctic Packing Co. in 1891. In 1893 it joied the Alaska Packers 
Association and the same year was dismantled. 
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Uyak Bay.—Uyak Bay is on the northwestern side about the 
middle of Kodiak Island and is a considerable body of water with 
ramifying arms. On the western shore, near the entrance and about 
18 miles from Karluk, is Uyak Anchorage. The harbor is formed by 
the main shore of the island and Bear and Harvester Islands, and is 
frequently used as an anchorage by cannery ships and the steamers 
from Karluk during bad weather. As there are no red salmon 
streams in Uyak, fishing is carried on elsewhere. Most of it is at 
Karluk Spit. 

In the spring of 1897 the Pacific Steam Whaling Co. and Hume 
Bros. & Hume built canneries on the main shores at Uyak Anchorage. 
In 1901 both plants became a part of the Pacific Packing & Naviga- 
tion Co. and were operated by it. In 1905 the Uyak plants were 
purchased by the Northwestern Fisheries Co., and the same year one 
of the plants was destroyed by fire and was not rebuilt. The remain- 
ing plant has been operated each year since. 

Five miles southeast from Uyak Anchorage is a narrow arm called 
Larsen Bay. It is 4 miles long. Immediately within the entrance 
on the northern shore is the site of the cannery of the Arctic Pack- 
ing Co., which was built in 1888, and operated in that year and 1889 
and 1890, since which date it has been closed. In 1893 it became a 
part of the Alaska Packers Association and in 1896 it was dismantled. 

As the association had lost several ships while loading at Karluk, 
it finally decided to move its plants from that place, and in 1911 a 
cannery was built at the old site on Larsen Bay and from that time 
all cannery operations formerly carried on at Karluk have been per- 
formed at this plant. 

Uganuk Bay.—This bay is next to the eastward of Uyak. For 
several years a saltery was operated here by Oliver Smith, who sold 
it to the Alaska Packers Association in 1896. The same year the 
latter built a cannery on the bay. It made a pack in 1896 anda 
partial pack in 1897. This cannery was abandoned in 1900. 

Kodiak.—Salting operations have been carried on at this old 
Russian settlement for a number of years, 

In order to furnish work for the natives, the Alaska Commercial 
Co. and Blodgett & Blinn salted the catches made by them in 1906 
and subsequent years until 1912, when the Kodiak Fisheries built a 
cannery and has operated it each year since. 

The Woman’s American. Baptist Home Missionary Society had 
carried on a home and school for native children on Wood Island, 
close to Kodiak, for some years. In 1902 the society established a 
salmon saltery here in order to furnish employment for the natives. 
No data are recorded in the official reports of further activities on 
the part of this plant. 


r 
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Chignik Bay is on the southern side of the Alaska Peninsula and 
is the first important indentation after leaving Cook Inlet on the way 
to the westward. The bay is about 150 miles southwest of Karluk. 
On the westward side of the bay is a small deep bay known as Anchor- 
age Bay. Several of the canneries are located here and the trans- 
porting vessels of all the canneries make their anchorage at this 
point. In the extreme southwest corner of Chignik Bay is the 
entrance to Chignik Lagoon. At the head of this lagoon, from 
which all the canneries draw their supplies of red salmon, is the 
mouth of the stream up which go the schools. 

Chignik River is about 6 miles long, with an average width of 100 
yards. The depth in the river is such that a boat can ascend only 
at high water. The river has its rise in two lakes, each about 10 
miles long. 

Red salmon predominate in the runs, although all five species are 
to be found. A run of very small red salmon, weighing about 2 
pounds, and known as Arctic salmon, appears here every year. 

Practically all of the fishing here is with traps, although gill nets 
and semes have also been used at times. 

This bay, next to Karluk Spit, has been the scene of more bitter 
fights for supremacy in canning than any other place in Alaska. 

In 1888 the Fishermen’s Packing Co., of Astoria, Oreg., sent a party 
to Chignik Bay to prospect for fish, and they returned in the fall with 
2,160 barrels of salt salmon. 

' The next year, this company, operating under the name of the 
Chignik Bay Co., built a cannery on the eastern shore of the Lagoon, 
24 miles from ah entrance. 

“The same year the Shumagin Packing Co., composed of capitalists 
from Portland, Oreg., and the Chignik Bay Packing Co., of San 
- Francisco, built and operated canneries close to that of the Chignik 
Bay Co. All three of these companies soon arrived at a working 
agreement and finally combined into one organization. All were 
operated in 1889, 1890, and 1891. In 1892 they all joined the pool 
of the Alaska Packing Association, and the cannery of the Chignik 
Bay Co. alone operated. In 1893 they all became members of the 
Alaska Packers Association. 

Since 1891 only the cannery of the Chignik Bay Co. has been oper- 
ated. The Shumagin building has been moved alongside the former 
and the machinery consolidated, so as to form practically one large 
cannery. 

In the spring of 1896 Hume Bros. & Hume built a cannery on the 
eastern side of Anchorage Bay and made a pack that year and in 
1897. 
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The same spring the Pacific Steam Whaling Co., built a cannery 
one-fourth of a mile south of the Hume cannery, and made a pack 
that year and in 1897. In 1901 this plant, also that of Hume Bros. 
& Hume, became part of the Pacific Packing & Navigation Co. The 
failure of this company in 1904 threw its properties onto the market 
and most of them, including the two Chignik canneries, were pur- 
chased by the Northwestern Fisheries Co., which in 1905 shut down 
the Hume Bros. & Hume plant for good and has operated the other 
plant ever since. 

In 1910 the Columbia River Packers Association built and operated 
a cannery on Anchorage Bay, and has operated it every year since. 


ALASKA PENINSULA. 


Of recent years canneries have been located on the Bering Sea 
side of the Alaska Peninsula, outside of Bristol Bay proper, but it is 
probable that their numbers will not be large in the future as the 
fisheries tributary to them are not very extensive, and are also very 
much scattered, making transportation expensive. 

Port Heiden.—This important indentation on the Bering Sea side 
of the Alaska Peninsula, about midway between the Ugashik River 
and Port Moller, has never figured to any considerable extent in fish- 
ing operations. In 1912 and 1913 Gorman & Co. had the schooner 
Harriet G. located here throughout the season, engaged in salting 
salmon. : 

Port Moller —This great indentation in the Alaska Peninsula, be- 
tween Port Heiden and Nelson Lagoon, was neglected for many years 
for the more profitable Bristol Bay region. 

About 1902 the Bering Sea Packing & Trading Co. (there seems to 
be some confusion between this name and that of the Peninsular 
Packing Co., the latter being the name the company was known by 
after the first year or two in the official records), established a saltery_ 
on Bear River, a tributary of Port Moller, and operated it until 1906, 
after which operations were suspended and but little is now left of the 
plant. 

In 1912 the Pacific American Fisheries erected a cannery on Port 
Moller, but it was not operated until 1913. This concern has been 
successful mainly because of its introduction of purse seines in fishing 
operations. 

Nelson Lagoon.—Nelson Lagoon is on the Bering Sea side of the 
Alaska Peninsula, is about 6 miles in length and about 2 miles in 
width. At its western end debouches the Nelson River, which is 
about a mile wide at its mouth. About 18 miles from the mouth the 
river divides, both branches having their rise in lakes. There is an 
easy portage from the lakes to Pavlof Bay, on the Pacific side of the 
peninsula, and this route is used frequently by both white men and 
Indians. 
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The run is mainly of red salmon, and gill nets and traps are utilized. 
During the last few years purse seines have been used in this region 
with considerable success. 

In 1902 Charles Johnson, who had operated on the Ugashik River, 
established a saltery here and operated it under the name of the 
Lagoon Salmon Co., and made a pack that and the succeeding year. 
In 1904 and 1905 it was shut down. It was reopened in 1906 and con- 
tinued to operate until it was sold in 1914, and in 1915 the new owners, 
the Nelson Lagoon Packing Co., built and operated a cannery here. 

Unalaska Island.—This year (1916) the Pacific American Fisheries, 
having obtained a permit from the Department of Commerce, built 
a cannery at Unalaska, on Unalaska Island. This cannery is located 
inside of the Aleutian Islands reserve, and permit was given for its 
building and operation so that it might be possible for the Indians of 
Unalaska and Dutch Harbor to obtain work at home and save them 
the long trip to the Bristol Bay plants. 

Ozernoy—In 1889 a cannery, under the title of the Western 
Alaska Packing Co., was built at Ozernoy, on the western side of 
Stepovak Bay, south side of the Alaska Peninsula. It packed that 
year and in 1890, but the fish were so scarce that the cannery was dis- 
mantled in 1891 and the site abandoned. 

Nothing was done with it for some years, but about 1905 Bostrop 
Omundsen located there and established a saltery. In the winter of 
1912-13 August Lindquist purchased a half interest in the plant and 
it was operated under their joint names until the death of the senior 
partner in the fall of 1915; since then it has been operated by the 
former alone. 

Thin Powt.—Thin Point is on the southern side of the Alaska 
Peninsula, near its extreme western end. A saltery was operated 
here for several years, until the Thin Point Packing Co. was organized 
by, Louis Sloss & Co., of San Francisco, and the cannery was 
built in 1889. It was Grtcatad in 1889, 1890, and 1891, and was 
closed after that date. In 1890 the cannery ship Oneida, en route for 
this place, struck on the Sannaks in April and nearly all of the 77 
Chinese on board were lost. In 1893 the plant became a member of 
the Alaska Packers Association. In 1894 the cannery was moved 
to the Naknek River, in Bering Sea, and became a part of the cannery 
of the Aretic Ppdcine Co. 

The Alaska Packers Association operated a saltery at Thin Point 
in 1894, 1895, and 1896, and then abandoned the place. 

The cannery of the Central Alaska Co. was moved in 1890 from 
Little Kayak Island, near Katalla, to Thin Point. It operated 
during 1890 and 1891, was closed in 1892, and in 1893 joined the 
Alaska Packers Hi estetion: but was no Ibieer operated. In 1895 
the avail ble tnachinery was moved to Koggiung on the Kvichak 
River, in Bering Sea. 
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In 1908 Osmund & Andersen established a saltery at Thin Point 
and operated it in 1908, 1909, and 1910. 

In 1911 the Pacific American Fisheries built a cannery at King 
Cove, on the south side of the Alaska Peninsula, a few miles east of 
Thin Point, and in the fall purchased the saltery. The cannery was 
operated in 1911 and each year since. 


SHUMAGIN AND SANNAK ISLANDS. 


Small salteries have been operated at different places on the Shu- 
magin and Sannak groups. The plants have usually been rude and 
primitive affairs and were operated whenever the price of salted 
salmon was high enough to justify same. As the ownership, and the 
location in many instances changed frequently, no attempt has been 
made even to list them. 


BERING SEA. 


The great redfish producing section of the world is in the Bristol 
Bay section of Bering Sea. This bay lies in the eastern section of 
Bering Sea, inside of a line drawn from Port Moller to Cape Newen- 
ham, and a number of important rivers debouch into it, in all of 
which the annual runs of salmon, especially reds, are important. 

Bristol Bay is considerably off the line of steamship travel, and as 
a result the companies operating here are compelled to have ships im 
which to bring up their employees and supplies in the spring and to 
take back the men and prepared products in the late summer or 
early fall when the season has ended. 

Cannery ships belonging to the Nushagak plants are taken into the 
bay and anchored as near the canneries as possible.. Owing to shoals 
this can not be done on Kvichak Bay and the Naknek and Ugaguk 
Rivers. In the early days of the fisheries the ships running to the 
latter canneries were brought as close to the plants as possible, un- 
loaded by means of scows, and then taken to the Nushagak for shelter. 
When their numbers were too great to permit of this they were 
moored in the open about 5 miles off the point separating Kvichak 
Bay and Naknek River, where the anchorage is good and the vessels 
have very little trouble in ridmg out storms. Usually the captain 
and a boy are left aboard the ship. 


NUSHAGAK RIVER AND BAY. 


The Nushagak River, sometimes called the Tahlekuk, with its 
tributaries, and the Wood River, which enters the head of Nushagak 
Bay close by the mouth of the Nushagak, form a favorite resort of 
the red salmon, while all other species also ascend them. 

But little is known of the upper courses of the Nushagak River, 
except that they drain the region between Lakes Clark and Iliamna 
on the east and the Kuskokwim on the west. 
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The river is said to be 200 miles long to the first lake, a large one. 
Beyond this lake there are three other smaller lakes, all connected 
by short stretches of river. The largest tributary of the river is the 
Malchatna, which enters it about 100 miles from the mouth. There 
are also several small tributaries, two of these being Tikchik River 
and Portage Creek. There are three or four Indian villages on the 
Nushagak, Kaknak being the largest. A launch drawing 3 to 34 feet 
of water can navigate about 120 miles from the mouth. It is neces- 
sary to use a “bidarka”’ to go into the upper reaches. There are four 
rapids, around which a portage must be made in each case. 

The river on its lower course is large, and flows a great quantity of 
water into the head of Nushagak Bay. 

Wood River is about 24 miles long from its mouth to the first lake. 
Shoals and bars are frequent in the river, the depth on these at low 
water being 24 feet and at high water 4 feet. . 

Aleknagik Lake, the first of the chain of three, is about 24 miles 
long, and has an average width of about 2 miles. 

Wood River is noted especially for the interesting counting expe- 
riment the Bureau of Fisheries is carrying on here. This very im- 
portant work was first taken up in 1908, as an indirect result of the 
order closing Wood and Nushagak Rivers to the commercial fisher- 
men, as noted below, and has been continued, with the exception of 
1914, to the present time. This work is made possible by the gen- 
erosity of the Alaska Packers Association of San Francisco and the 
Alaska-Portland Packers Association of Portland, Oreg., who furnish 
the material and erect the barricade, also the labor needed throughout 
the season, while the Bureau of Fisheries furnishes the personnel 
required to carry on the direct work of counting the fish and making 
other observations. 

A rack or trap is constructed across the foot of Lake Aleknagik, at 
a constriction in the lake contour something more than 200 yards 
wide, for the purpose of intercepting all salmon entering the lake and 
passing them through gates or tunnels at such a rate and in such a 
manner that an accurate estimate of their numbers can be obtained. 
The pot of the trap is located near the left bank, and this has three 
gates by which the salmon can be passed from the pot into the lake. 
Kach gate is 2 feet in width, and its bottom rests on a wooden plat- 
form covered with white oilcloth, so that the fish can readily be seen 
as they pass over it when the gate is raised. When fish are passing 
through a gate a small wooden frame with a glass center is arranged 
so it will float on the water, and in order to hold it in position it is 
fastened to the framework of the gate. This is for the purpose of 
making the water smooth so the fish can readily be seen even though ~ 
the surface be disturbed by ripples, ete. 

When the fish are coming rather slowly every one is counted by 
means of a tally register as it passes out through the gates. When the 
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large run comes the following method is employed: An actual tally 
of every salmon passing through is made for one minute, and this is 
repeated 15 minutes later, the number passing through for one minute 
being regarded as the average for 15 minutes. A sheet with the whole 
day divided into quarter hours is kept ready at the gate and the 
number for one minute as taken from the tally register is immediately 
entered thereon by the attendant who made the tally. From these 
figures the total for the day is obtained. During only a small part 
of the season has it been found necessary to resort to this method of 
estimating the run. 

The following table shows for each year since 1908 the commercial 
catch of salmon made in Nushagak Bay, the number of fish passing 
from Wood River into Lake Aleknagik, the total of both and the per- 
centage of salmon that escaped the fishermen: , 


Nushagak Wood Per cent 
Years. Bay catch.| River tally.| 70tal. of escape. 
TSO) SARC Lie ards 2 ih ah aU Cite Ail Bet as We 6,140,031 | 2,600,655 | 8,740, 686 30 
FHS ATs se ea MAN. ley sacs lib ie cuts 4, 687,6 893,244 | 5,580,879 16 
OHO Perweve. uA DL | WERE 72a oases aca ga 473847755 | 670,104 | 5,054,859 13.2 
i Bae SecA tai oh chenc alana se aN eG We 2’813,637 | 354,299 | 3,167,936 11.1 
TOIDS. Face El racine She dae fig y DRC ge ee NS 3/866,950 | 325,264 | 4,192) 214 7.7 
THEY Ee adios alle tadihies aN seer We Al we ae 5,936,008 | 753,109 | 5,989,117 12.5 
Aodale be Wai das Deedydnns de cine Cy bid ng har yaruare oat i 6,074, 432 ay) I aoa al ea eee 
BEG ie ee once caer ue ON Ae le 5,616,457 | 259,341 | 5,875, 798 14 
TOUGE Oe Ee aig. aed be AA Lip Peps ghee Nias mld yada ee B51 504 |i)..2 sabes | 38 seen 
€ « 


a Work not carried on this year. 


Snake River, a tributary of Nushagak Bay, is about 30 miles n 
length, very crooked, and has its rise in a single lake close by Alekna- 
gik Lake. There is an Indian village on the river just below the lake. 
Red salmon are abundant in this stream. 

Igushik River is about 50 miles in length and enters Nushagak Bay 
about 4 miles above Nichols Hills. So far as known it has its source 
in two lakes—Amanka and Ualik. A short distance below the first 
lake there are rapids and a small falls. The quite large Indian village 
of Yacherk is located here, and the natives do most of their fishing in 
the rapids. Peter M. Nelson established a saltery about 10° or 12 
miles above its mouth in 1902, and operated it until he sold it to the 
Alaska Fishermen’s Packing Co., who have operated it since. There 
is a small Indian village close by the saltery. 

Nushagak Bay, in which practically all the fishing is carried on, 
is about 35 miles long and from 5 to 15 miles wide. Sand bars 
and mud flats, which are visible at low water, occupy the greater 
part of its area. 

The drift gill net is the favorite apparatus in this bay, although a 
few traps are also used. The fish begin to run very early here. 
Kings usually appear about June 5, reds about June 5 to 8, cohos 
appear either late in June or early in July, chum salmon about the 
middle of June, and humpbacks about the same time. 


ee 
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Considerable fishing was carried. on in both the Nushagak and 
Wood Rivers until in 1908, when, as a result of a hearing held by 
the Secretary of Commerce and Labor on December 16 and 17, 1907, 
it was decreed that beginning January 1, 1908, ‘‘it is hereby ordered 
that until further notice Wood River, a tributary of Nushagak Bay, 
in the district of Alaska, and the region within 500 yards of the 
mouth of said Wood River be closed to all commercial fishing, and 
that all commercial fishing be prohibited in Nushagak River proper.’ 

The earliest fishing by whites in the Bristol Bay section was for 
salting purposes by the trading companies, more particularly the 
Alaska Commercial Co., which had an important station at Fort 
Alexander on Nushagak Bay. Petroff, in the census report of 1880, 
refers to exports from this section of ‘‘from 800 to 1,200 barrels of 
salted salmon per annum from the Nushagak River.” 

In 1883 the schooner Neptune visited the Nushagak on a salting 
trip. The next year the Arctic Packing Co. erected a cannery here 
and made a trial pack of 400 cases. This was the first cannery to 
operate in Bering Sea. It was located close to the Moravian mission. 
This cannery eventually became a member of the Alaska Packers 
Association, and has not been operated for several years. 

The second cannery to be built was by an Astoria company, the 
Alaska Packing Co., and it was erected on the western side near the 
head of the bay and about 14 miles below the mouth of the Wood 
River. It has been operated every year to date, being since 1893 a 
member of the Alaska Packers Association. It is popularly known 
as the ‘‘Scandinavian”’ cannery. 

In 1886 the Bristol Bay Canning Co. was organized by San Fran- 
cisco parties, and built a cannery on the western shore of Nushagak 
Bay in a bend about 2 miles below the cannery of the Alaska 
Packing Co., at a place called Dillingham. It became a member of 
the Alaska Packers Association in 1893 and was operated each year 
until 1907. A couple of years later it was dismantled. This plant 
was popularly known as the “‘ Bradford” cannery. 

The Nushagak Canning Co. built a cannery on the eastern shore 
- of Nushagak Bay in 1888, at a place known as Clark Point, 54 miles 
below Fort Alexander. This cannery also became a member of the 
Alaska Packers Association in 1893, but from 1891 to 1901 was not 
operated, but held in reserve. In the last named year a large double 
cannery was built here and put into operation and has been operated 
each year since. 

This company also built and operated a saltery on the Igushik 
River in 1886. Three years later it was moved to the mouth of the 
Nushagak. In 1893 C, E. Whitney & Co. purchased an interest in 
it and by 1899 owned it all. In 1902 the saltery was sold to the 
Alaska Packers Association, which closed it down. 

62425°—17——5 
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In 1899 the Pacific Steam Whaling Co. built a cannery and com- 
menced canning on the eastern shore “of Nushagak Bay at Fort Alex- 
ander, or Nuchaenle village. This cannery was purchased by the 
Pacific Packing & Ne eeeon Co. in 1901 and upon the sale of its 
properties in 1904 became a part of the Northwestern Fisheries Co. 
It has been operated each year since the latter company acquired it. 

The same year the Alaska Fishermen’s Packing Co., of Astoria, 
built a cannery immediately below that of the Pacific Steam Whaling 
Co., and operated it every year to date, control of the company 
ome to Libby, McNeill & Libby in 1913. 

In 1901 the Columbia River Packers’ Association, the Alaska- 
Portland Packers Association, and the Alaska Salmon Co., all built 
canneries on the Nushagak and have operated them to date, except 
the last named in 1909, when its supply ship was wrecked. The 
Alaska Fishermen’s Packing Co. also built a saltery here. The 
latter plant was abandoned in 1904. 

In 1903 the North Alaska Salmon Co. operated a new cannery on 
the Nushagak, a few miles below Clark Point. 

In 1910, on August 10, shortly after the packing season had ended, 
the plant of the Alaska-Portland Packers Association was completely 
destroyed by fire. The plant was rebuilt in time to operate the next 
season. 


KVICHAK RIVER AND BAY. 


The Kvichak River is about 80 miles in length, varies from 100 
yards to a mile in width, and discharges a vast quantity of water. 
The influence of the tide is felt 30 miles from the mouth. The cur- 
rent is very swift, running in places as much as 7 miles an hour. 
The upper half of the river is filled with low, grassy islands, the 
channels in many places being quite narrow. A launch drawing 3 
feet of water can reach Lake Ilamna with very little difficulty. In 
most sections there are over 2 fathoms of water in the channels. The 
river drains Iliamna Lake, the largest lake in Alaska, which is about 
90 miles long and about 30 miles wide, and Lake Clark. There are a 
number of Indian villages along the shores of the river and lakes. 

Practically all of the fishing here is carried on in Kvichak Bay, 
gill nets being the favorite form, with also a couple of traps set in 
the lower part of the river. As it is not convenient for the fishermen 
to bring the catch to the canneries, large house lighters and scows 
are moored in convenient places and the fishermen live aboard the 
former, while the fish are put aboard the latter and taken to the can- 
neries by the run boats. The numerous shoals in the bay seriously 
impede both fishing and navigation. 


~ 
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The first fishing operations on the Kvichak were in 1894, when the 
Prosper Fishing & Trading Co. and the Alaska Packers Association 
each established a saltery and operated that year and in 1895; in 
1896 the latter purchased the plant of the former and consolidated 
the two. 

In 1895 the Point Roberts Packing Co., which was owned by the 
Alaska Packers Association, built a cannery at Koggiung, the site of 
the former saltery, and operated it the next year. 

In 1900 there was a considerable development in this region. The 
Kvichak Packing Co., owned by the Alaska Packers Association, 
built a cannery on the northern point of entrance to Bear Slough, 
while the North Alaska Salmon Co. built two canneries about 1,000 
feet apart on the left bank of the Kvichak, about 6 miles above 
Koggiung. 

The latter company built a cannery at Hallerville on the Alagnak 
River, a tributary of the Kvichak, in 1904. In 1913 a large new can- 
nery to take the place of the Hallerville plant was built on the lower 
side of Pedersen Point, lower down on Kvichak Bay. 

The second plant of the Alaska Packers Association, known as the 
Coffee Creek plant, was burned down in 1906. It was rebuilt in 1908 
and operated again in 1909, and has been operated continuously 
ever since. 

In 1904 the Union Packing Co. established a cannery on the left 
bank a little distance above the canneries of the North Alaska Salmon 
Co., having moved this plant from its original location on Kell Bay, 
in southeast Alaska. It was operated until 1907, when it was aban- 
doned. 

About 1905 the Northwestern Packing Co. built asaltery on the east 
side of the bay. In 1908 it was sold to and operated by Nelson, 
Olsen & Co., who in 1910 sold it to the Alaska Fishermen’s Packing 
Co., which the following year turned it into a cannery. In 1913 
Libby, McNeill & Libby bought this and the Nushagak plant, and 
continued to operate them under the old name. 


NAKNEK RIVER. 


But little is known of the Naknek River for more than 10 or 15 
miles from its mouth. It is said that the river is about 60 miles 
long, and has its rise in a lake which is of considerable size. With 
the exception of a short series of rapids, up which it is possible to 
haul a boat with a rope from the shore, the river is navigable for 
small craft. Shoals and banks, many of which uncover at low water, 
are abundant in the lower course of the river. — 

Red salmon is the principal species entering this river, although 
all the other species are to be found here in lesser abundance. They 
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appear here a little later than in the Nushagak Bay. Only gill nets 
are used in fishing. , 

The first commercial fishing on the Naknek River was in 1890, when 
the Arctic Packing Co. built and operated a saltery on the east bank 
about 4 miles from the mouth. This plant was sold to the Alaska 
Packers Association in 1893, and the next year the latter built a 
cannery here, and made the first pack in 1895, and has operated it 
every year since. Ultimately the saltery was merged with the can- 
nery. 

In 1901 the association built another cannery about a mile nearer 
the mouth, and in 1911 still another was built close to the mouth. 

In 1890 L. A. Pedersen built and operated a small saltery on the 
right bank about 3 miles from the mouth. In 1894 the Naknek 
Packing Co. purchased the saltery and erected a cannery a short 
distance above. This saltery and another built on the shore of 
Kvichak Bay in 1897 were operated for some years. In 1907 the 
latter was turned into a cannery and operated by Mr. Pedersen under 
the name of the Bristol Bay Packing Co. The Naknek Packing Co. 
cannery has been operated to date. 

In 1916 the Red Salmon Canning Co. built and operated a can- 
nery between the plants of the Naknek Packing Co. and the Bristol 
Bay Packing Co. 

UGAGUK RIVER. 

According to the natives this river, which is frequently called the 
Egegak, or Igagik, is about 80 miles long from the mouth to Lake 
Becharof, at the head. The lake itself is about 45 miles long and 15 
miles wide. The river is navigable for small boats to within 10 miles 
of the lake, whence there is a succession of rapids, around which it 
is necessary to portage. The lower part of the river has numerous 
shoals, some of which are exposed at low water. King Salmon River, 
the principal tributary, enters about 7} miles from the mouth. 

The red salmon is the principal species, although all the other 
species are found in much lesser abundance. Gill nets alone are 
used here. : 

In 1895 the Alaska Packers Association established a fishing sta- 
tion on the right bank about 5 miles from the mouth and operated 
as a saltery until 1900, when the apparatus was moved to the cannery 
site. 

In 1899 the Alaska Packers Association, under the name of the 
Egegak Packing Co., commenced building a cannery on the left bank 
opposite and a little above the salting station. This plant was finished 
in 1900 and packs were made that year and each succeeding year 
except 1905 and 1906. 

In 1903 the North Alaska Salmon Co. built and operated a can- 
nery on the opposite shore from the Alaska Packers Association, and 
has operated it each year to date. 
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This river has its rise in a chain of two lakes, but with the excep- 
tion of that portion below the upper cannery, about 25 miles, it is 
very little known to the whites. The river is very tortuous in its 
course. It has two known tributaries—King Salmon River, which 

enters through the left bank about 17 miles from the bar at the mouth, 
and Dog Salmon River, which enters through the left bank about 37 
miles from the bar. From Smoky Point to the capes at the mouth 
the river widens very greatly, being about 20 miles across at the 
mouth. Shoals are numerous, but there is a channel with about 9 
feet at low water. 

This river is essentially a red salmon stream, but the other species 
are also taken in small numbers, although the humpback is very 
scarce. This river is noted for the great falling off in the run of red 
salmon of recent years, 769,002 red salmon being taken in 1901, 
1,640,973 in 1902, 1,703,536 in 1903, 564,492 in 1904, 432,779 in 1905, 
and 152,140 in 1906. Since 1906 the run has not improved. Gill 
nets are used here. 

C. A. Johnson was the first man to operate commercially on this 
river, having erected a saltery on the left bank, about 23 miles above 
Smoky Point, in 1889, and operated it continuously from 1889 to 
1898, both inclusive. This saltery was merged in the cannery of the 
Bering Sea Packing Co. In 1894 Mr. Johnson established and oper- 
ated another saltery on the right bank of the river, about 12 miles 
from the bar, which he sold in 1899 to the Alaska Packers Associa- 
tion, who absorbed it in their cannery plant. 

The Bering Sea Packing Co., a branch of the Alaska Improvement 
Association, in 1890 built the first cannery on the river, this being 
located on the left bank near the first Johnson saltery. A small pack 
was first made in 1891. The plant was closed in 1892 and 1893, 
and as the location had proven far from suitable, it was, in 1894, 
moved to a point on the left bank, about 15 miles above Smoky 
Point, where it was operated until 1896. The next year it was sold 
to the Alaska Packers Association. The machinery and equipment 
were utilized in the latter company’s cannery, and the old location 
abandoned. 

In 1893 Charles Nelson established a saltery on the left bank of 
the Ugashik, immediately above the last site of the Bering Sea Pack- 
ing Co. It was operated in 1893 and 1894, and then sold to the 
Alaska Packers Association, who closed it down. 

In 1893 the Alaska Packers Association also built a saltery on the 
left bank of the river about a mile below the last site of the Bering 
Sea Packing Co. It was operated each year until 1895, when it was 
merged into the association’s cannery. 
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In 1895 the Alaska Packers Association built a cannery, known as 
the Ugashik Fishing Station, on the right bank of the river imme- 
diately above the pilot station, which is about 12 miles from the bar. 
It made the first pack in 1896 and packed every year until 1907, 
when it was closed. In 1906 its outfit was destroyed in the San 
Francisco fire, and it was decided to operate it as a saltery, but the 
burning down of the Coffee Creek cannery of the association on the 
Kvichak, caused a change in the plans, and a part of the saved out- 
fit of tie latter was sent to the Ugashik and the plant operated as a 
cannery. 

The Bristol Packing Co. built a cannery on the left bank of the 
river about 25 miles from Smoky Point in 1900. A pack was made 
the same year and the plant operated continuously until 1906, when 
it was shut down, and a small salting crew operated a portion of the 
plant. Seariene ls the plant was dismantled without operating 
again aS a cannery. 

Tn 1901 the Alaska Packers aeeisenren built and put into opera- 
tion another cannery about 15 miles up the river from the other one. 
In 1906 this plant was shut down and eventually it was dismantled. 

In 1901 the Red Salmon Canning Co. also built and operated a 
cannery still farther up the river and has operated it continuously 
to date. 

KUSKOKWIM RIVER. 

This, one of the great rivers of Alaska, has been but little exploited 
as yet. Very little accurate data have been obtainable about the 
river until within the last couple of years, and this relates mainly to 
the bay and a few miles of the adjacent river, which the United 
States Coast and Geodetic Survey has charted. 

We know that the river has considerable runs of salmon, but 
usually ice conditions have been such in the spring that a cannery 
crew frequently could not get in in time to prepare for the run. In 
1906 a salting outfit was sent here by Seattle dealers, but arrived too 
late for the run of fish. The outfit was cached at Bethel. 

During the last three years some mild curing of king salmon has 
been carried on here, but the lack of cold storage, both ashore and on 
the vessels operating to and from the river, has prevented any con- 
siderable development of this industry. 


ARCTIC OCEAN. 


Although it is known that there are good runs of salmon in some 
of the rivers debouching into the Arctic, the ice and other conditions 
have deterred people from attempting to extend their operations 
into this region. In 1912, however, the Midnight Sun Packing Co. 
built and operated a small cannery on Kotzebue Sound, in the Arctic 
Ocean. A small pack, mostly of Dolly Varden trout, was made in 
that and subsequent years. 
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Fraser River.—This, the largest river in British Columbia (it is 
over 1,000 miles in length), has been important from a fishery stand- 
point ever since salmon canning was taken up as a commercial 
proposition. 

The Hudson Bay Co. was the first to engage in the preparation of 
salmon for commercial purposes; the company bought the fish from 
the Indians and pickled them in barrels for export, mainly to the 
Hawaiian Islands and Asia. At times this export amounted to as 
much as 4,000 barrels a year. The company claimed a monopoly of 
the fisheries, but with the revocation of its license in 1858 this claim 
fell. Several salteries were subsequently established on the Fraser 
River by whites. 

In the early sixties some canned salmon was prepared in a small 
way for local use, but the industry was not taken up commercially 
until 1867, when Ewen & Wise started at New Westminster. In 
1870 Deas & Co. started at Deas Island. Of these two the only one 
to continue was Ewen & Co., who had succeeded Ewen & Wise, and 
they continued in business until they sold out to the British Columbia 
Packers’ Association in 1902. 

In 1872 Holbrook & Co. purchased a small cannery which had been 
started at Sapperton by Capt. Stamp sometime before, and operated 
it for a few years. 

In 1876 there were three canneries running, consisting of Holbrook 
& Co., Ewen & Co., and the British Columbia Canning Co. (eas 
Island). 

The following year this was increased by English & Co. and Fin- 
layson & Lane, the latter quitting after one season, being succeeded 
in 1878 by Lane, Pike & Nelson. King & Co., the British Columbia 
cannery (Annieville), and the Delta cannery also commenced opera- 
tions the latter year. 

In 1879 Holbrook & Co., and Lane, Pike & Nelson dropped out, 
and Haigh & Sons igicoandlel in 1884 by the Bon Accord Packing 
Co.) commenced operations. 

King & Co. were burned out in 1880, and Adair & Co., afterward 
known as the Wellington Packing Go. commenced. As year later 
Laidlaw & Co. commenced operations. 

In 1882 the British Union Packing Co., afterwards known as the 
Harlock Packmg Co., commenced packing salmon. The British- 
American cannery and J. H. Todd & Sons (Richmond cannery) also 
began operations. 


a The author is indebted to Henry Doyle, of Vancouver, British Columbia, for practically all of the 
historical data relating to the canning industry of British Columbia, and hereby expresses his aoe appreci- 
ation for this and many other courtesies. 
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Joseph Spratt started a floating cannery, known as ‘‘Spratt’s Ark,” 
in 1883; he retired at the end of two years. E. A. Wadhams also 
began operations in 1883. In 1887 the Holly cannery was built on 
Lulu Island opposite Deas Island. The high water of June, 1894, 
partly destroyed it and the site was abandoned. 

No more additional plants were built until Hobson & Co. started in 
1889. The Canoe Pass Canning Co. also started the same year, as 
did J. H. Todd & Sons with their Beaver cannery. 

The Anglo British Columbia Packing Co. was formed in 1891, tak- 
ing over the canneries formerly operated by the British Columbia 
Packing Co, (old Annieville plant), E. A. Wadhams, British-American 
Packing Co., Canoe Pass Canning Co., Duncan & Batchelor (Britannia 
cannery), and English & Co, (Phoenix cannery). 

In 1892 the Terra Nova Canning Co. began operations, and the 
next year the Lulu Island Canning Co., Steveston Canning Co., 
Pacific Coast Packing Co., Canadian Pacific Packing Co., Short & 
Squair, and Butimar & Dawson (at Steveston), all commenced oper- 
ations. 

In 1894 the Gulf of Georgia Canning Co., Dinsmore Island Canning - 
Co., Sea Island Packing Co., and the Fishermen’s Packing Co. all 
built and began to operate canneries. 

tie Alhance Canning Co., Atlas Canning Co., Boutiliar & Co., and. 
the Star Canning Co. commenced operations in 1895. 

There was considerable development in 1896, when the Anglo- 
American Canning Co., Fraser River Industrial Co., Hume & Co., 
Provincial Canning Co., Westham Island Packing Co., Westminster 
Packing Co., and the Vancouver Packing Co. all started canning. 

In 1897 the Premier Canning Co., Sinclair Canning Co., Western 
Fisheries, Cleve Canning Co., Welsh Bros., Currie, McWilliams & 
Fowler, Butimar & Dawson (at Canoe Pass), Colonial Canning Co., 
and the Fraser Canning Co. all began operating. 

The English Bay cannery was added to the list in 1898, but the 
Sinclair Canning Co. and Western Fisheries plants were both de- 
stroyed by fire at New Westminster and not rebuilt. The plant of 
the Steveston Canning Co. was absorbed that year by the Federation 
Brand Salmon Canning Co. and the cannery renamed the ‘‘Light- 
house’’ cannery. 

In 1899 the Greenwood Canning Co., Scottish Canadian Canning Co., 
St. Mungo Canning Co., Wurzburg & Co., and Acme Canning Co. all 
began active operations, while in 1900 the Great Northern Canning 
Co. was the only addition to the list. In 1900 the United Canneries - 
(Ltd.) was formed to take over the Gulf of Georgia, English Bay, and 
Scottish Canadian plants, and the Canadian Canning Co. this year 
also absorbed the Star, Fraser, and Vancouver canneries. In 1901 
the National Packing fin built at Eagle Harbour. 
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Like the other canning sections, British Columbia suffered in 1901 
from an oversupply of canned salmon, due to the large number of 
plants which had been erected and which were producing more 
salmon than market could be found for. At this juncture the British 
Columbia Packers Association was formed. It embraced 29 out of the 
48 plants on the Fraser River and 12 of those situated in Northern 
British Columbia waters, including the following plants: Ewen & Co., 
Delta, Harlock, Wellington, Lulu Island, Terra Nova, Pacific Coast, 
Canadian Pacific, Short & Squair (Imperial cannery), Brunswick can- 
neries at Steveston and Canoe Pass, Dinsmore Island, Sea Island, 
Fishermen’s Packing Co., Reliance Cannery, Atlas Cannery, Boutiliar 
& Co., Hume & Co., Anglo-American, Provincial, Westham Island, 
Westminster Packing Co., Premier, Cleve, Welsh Bros., Currie, McWil- 
liams & Fowler, Colonial, Greenwood, Wurzburg & Co., and the Acme 
CanningCo. In 1914 the corporation style was changed to the British 
Columbia Fishing & Packing Co., Ltd. 

In 1905 the Burrard Canning Co., Steveston Canning Co., Butimar 
& Dawson, Unique Cannery, and the Vancouver Fish & Canning Co. 
were all built and operated. The latter was burned in the middle of 
the season. The following year the Great West Packing Co. cannery 
was built at Steveston; the Nye Canning Co. operated for part of the 
season on False Creek in Vancouver, ee the Capital City Canning Co. 
built a plant at Victoria. 

Skeena River.—The first cannery to be built on the Skeena River 
was in 1877, when a man named Neill built one at Inverness. In 
1878 the Windsor Canning Co., consisting of Henry Saunders, W. H. 
Dempster, and John Wilson, of Victoria, established a cannery at 
Aberdeen. 

There were no additions until in 1883, when the Balmoral cannery, 
the British-American, and Robert Cunningham canneries were started. 

In 1889 the North Pacific was started and in 1890 the Standard. 
In’1891 the Anglo British Columbia Packing Co. bought the British- 
American cannery and the North Pacific Canning Co. cannery. In 
1892 the Claxton, and in 1895 the Carlisle, canneries were built. The 
Peter Herman (afterwards the Skeena River Commercial Co.) and 
Turnbull canneries were built in 1900. The last named operated 
only four seasons. 

In 1902 the British Columbia Packers Association acquired the 
Balmoral, Cunningham, and Standard canneries. 

In 1903 the Cassiar cannery was built. The next year the Alex- 
andria Packing Co. was started. It was later acquired by the British 
Columbia Packers Association, as was also the Dominion cannery, 
which was built in 1906. 

There have been no additions to the canneries on this river since 
1906. 
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Rivers Inlet.—The first cannery to be built and operated on Rivers 
Inlet was in 1881 by Shot, Bolt & Draney, afterwards the British 
Columbia Canning Co. The Wannuck cannery was built in 1884, 
the Good Hope in 1895, the Brunswick in 1896, the Wadhams and 
the Vancouver in 1897. 

There were no changes until 1902, when the British Columbia 
Packers Association acquired the Wadhams, Brunswick, Wannuck, 
and Vancouver, the two latter being dismantled and the two former 
enlarged correspondingly. 

In 1906 the Beaver cannery was built by J. H. Todd & Sons, the 
Kildalla cannery by the Kildalla Packing Co., and the Strathcona 
cannery by Bain & Wilson, the latter afterwards bemg acquired by 
the Wallace Fisheries (Ltd.). 

Nass River.—The first cannery to be built on the Nass River was 
by Henry Croasdale in 1881, and it operated for four years. The 
Douglas Packing Co. built a cannery here in 1882 and operated it for 
two years. Both were then shut down owing to the fact that the 
locations were too far up the river for steamers to move the packs. 
In 1888 the plants were dismantled and removed to Nass Harbor and 
Mill Bay, respectively. In 1889 the Cascade Packing Co. commenced 
operations, but the plant was dismantled in 1893. 

In 1903 the Pacific Northern cannery was built near the mouth of 
Observatory Inlet, and in 1905 it was purchased by John Wallace, 
who moved it to Arrandale. In the latter year the Port Nelson 
Canning & Salting Co. started. In 1908 the Mill Bay cannery was 
purchased by the Kincolith Packing Co. In 1911 the Arrandale 
and Port Nelson canneries were bought by the Anglo British Colum- 
bia Packing Co., and in the following year the Nass Harbor cannery 
was bought by the British Columbia Packers Association. 

Vancouver Island.—The first cannery to be built on Vancouver 
Island was the one on Clayoquot Sound, which was built in 1895 by 
the Clayoquot Sound Canning Co. The Alberni Packing Co. cannery 
on Alberni Canal was first operated in 1903. In 1905 J. H. Todd & 
Sons built a cannery at Esquimault Harbor, as did also the Capital 
City Canning Co. the same year. 

Alert Bay.—The Alert Bay cannery of the Alert Bay Canning Co. 
was opened in 1881. 


SALMON FISHING IN THE HEADWATERS. 


Considerable salmon fishing is carried on in the headwaters of cer- 
tain of the larger rivers of the coast, of which no account appears in 
the data of the commercial fisheries. This is due to the fact that the 
fishing is usually of a desultory character, the fisheries are few in 
number and scattered widely, and while the catch in the aggregate is 
considerable it does not amount to much in any one spot. 
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The Columbia River is a typical example of such a stream. Com- 
mercial fishing is usually considered as ending at Celilo, about 150 
miles from the mouth. As a matter of fact, salmon fishing for market 
or for home use is carried on to a considerable extent along the main 
river and also on the Snake and the Yakima, tributaries of the 
Columbia. In nearly all cases hook and line and spears are used 
alone, but on the Snake River, near Lewiston, in Idaho, are several 
rather important haul-seine fisheries. Fishing is carried on at these 
places in the spring for steelhead trout and in the fall for chinook and 
silver salmon and steelhead trout. As many as 25 salmon have been 
taken at one time. While this may seem a small number to one 
habituated to the large catches farther down the river, in the agegre- 
gate it amounts to a considerable quantity. 

Considerable local fishing is carried on along the various Oregon 
streams above the sections usually fished by commercial fishermen. 
Most of this is done by ranchers living along the streams, and while 


by far the greater part is for home consumption a small proportion 
is sold. 


On the Yukon River and its tributaries considerable salmon fishing 
is prosecuted. Much of this is done by natives for the use of them- 
selves and their dogs, but at places white fishermen operate for a 
portion of the year and sell their catches in near-by settlements or at 
the minmg camps. No effort has ever been made to secure statistics 
of the extent of this fishery. 


Ill. APPARATUS AND METHODS OF THE FISHERIES. 
GILL NETS. 


The gill net is the oldest and most popular form of apparatus in 
use in the salmon fisheries of the Pacific coast. There are two kinds, 
drift and set, these names clearly expressing the difference between 
them. Fine flax or linen twine is generally used in their manufac- 
ture, although in some places cotton twine is employed, and it has 
usually 12 threads and is laid slack. They are hung in the ordinary 
manner—to a rope with cork floats to support the upper portion of the 
gear, and to a line with lead sinkers attached, which keeps the net 
vertical in the water and all its meshes properly distended. The 
nets are tanned, usually several times each season. 

Drift nets vary greatly in length and depth, depending upon the 
width of the fishing channels, the depth of water, ete. On the Sac- 
ramento River they average about 300 fathoms in length, are 45 
meshes deep, and have a stretch mesh of from 74 to 94 inches. On 
the coastal rivers of Oregon these nets average about 125 fathoms in 
length, and are about 36 meshes in depth, the mesh varying with 
the species of salmon sought. On the Columbia River the nets aver- 
age about 250.fathoms in length and have a stretch mesh for 
chinooks of 9 to 9$ inches. On the Willamette River, the principal 
tributary of the Columbia, they average about 75 fathoms in length, 
with meshes of 8 and 94 inches. On Willapa Harbor drift gill nets 
run from 100 to 250 fathoms in length, are 30 meshes deep, with 
stretch meshes of 7 and 8} inches. On Grays Harbor they average 
100 fathoms in length, the chinook nets run from 24 to 45 meshes in 
. depth, with a stretch mesh of 9 inches, while the silver or coho nets 
are 35 meshes in depth, with a stretch mesh of 7 inches. In the 
Puget Sound region the nets average 300 fathoms in length, with 
meshes suitable for the particular species sought. In Alaskan waters 
the nets vary greatly in length and depth, depending upon the places 
where fished. 

Drift gill netting is prosecuted chiefly in the estuaries of the 
rivers in and near the channels. If the water is clear the nets are 
set only-at night, but should the water be muddy or discolored with 
glacial silt, fishing can be carried on either night or day. Night fish- 
ing is most common in the States, while day fishing is most common 
in Alaska. When fishing in rivers it is necessary to work in a straight 
stretch of water of fairly uniform depth and free from snags or sharp 
ledges, these being called ‘‘reaches.”’ 
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FIG. 1—COLUMBIA RIVER POWER GILL NET BOAT. 


FIG. 2—REMOVING THE SALMON FROM A GILL NET. 
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In setting the net the boat puller rows slowly across the stream 
while the other man pays out the apparatus, to the first end of which 
a buoy has been attached. When about two-thirds of the gear is 
out, the boat is turned downstream at nearly right angles to her 
former course, so that the net, when set, approximates the shape of 
the letter L. The net is laid out at nearly right angles or diagonally 
to the river’s course, so. that it will intercept the salmon that are 
running in, and is usually put out about an hour before high-water 
- slack and taken in about an hour after the turn of the tide. In 

Alaska the fishermen usually fish on both the high and low slack. 
The nets are allowed to drift for the time specified, the fishermen 
drifting along at one end, then the net is hauled into the boat over 
a wooden roller fixed in the stern, and the fish, which have become 
gilled in the meshes, are removed, stunned or killed by a blow on 
the head, and thrown into the bottom of the boat. 

Set gill nets are made in the same way as drift nets, in many in- 
stances being fragments of the latter, and are usually operated in the 
upper reaches of the rivers. They vary in length from 10 to 100 
fathoms, from 35 to 65 meshes in depth, and have the same sizes of 
meshes as the drift nets, the size varying, of course, with the species 
sought for. Sometimes these nets are staked, sometimes anchored, 
while occasionally only one end is tied to the shore or a stake set in 
the water. 

On the flats off the mouth of the Stikine River, in southeast Alaska, 
a combination of the drift and set method is followed. A double set 
of stakes, about 6 feet apart, are set out from the shore for a distance 
of several hundred yards. An hour or two before slack water the 
fishermen pay out the net parallel to the line of stakes and about 50 
feet from them. The tide drifts the net down until it is caught 
against the stakes, which retain it until slack water, when the fisher- 
man takes it up and repeats from the opposite faccron on the next 
turn of the tide. 

HAUL SEINES. 


On the Columbia River, where this form of apparatus plays a 
prominent part in the fisheries, the nets vary in length from 100 to 
400 fathoms; the shallowest end is from 35 to 40 meshes deep, but it 
rapidly increases in width and is from 120 to 140 meshes deep at the 
other wing. The ‘‘bunt,’’ or bag, in the central part of the net is 
about 50 fathoms long. These nets are usually hauled on the numer- 
ous sand bars which are a very noticeable feature of the river at low 
tide. Buildmgs are erected on piles on these sand flats, i which the 
men and horses take refuge at high tide, when the bars are covered 
with water. Operations begin as soon as the beach or bar uncovers, 
so that the men can wade about. The net is placed in a large seine 
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boat, with the shore end attached to adory. At the signal the seine 
boat is headed offshore, while the dory heads toward the bar. As the 
seine boat circles around against the current the net is paid out m 
the shape of a semicircle. The dory men hurry to the bar with the 
shore end of the net, the idea being to get that in as soon as possible 
in order.to prevent the escape of the salmon in that direction. As 
soon as this has been accomplished, the outer shore line is brought to 
the bar, when several horses are hitched to the line and begin to haul 
in the net, care being taken by the men to work it against the current 
as much as practicable, and to get it im as speedily as they can in 
order to prevent the escape of salmon either by jumping over the 
cork line or finding some outlet below the footrope or lead line. 

The only other place on the coast where haul semes are important 
is at Karluk, on Kodiak Island, in Alaska. Here the seines are 
hauled upon the narrow gravel spit dividing the lagoon from the strait, 
and practically the same method is followed as in the Columbia 
River. 

DIVER NETS. 


These are in use in the Columbia River, mamly throughout the 
middle and upper portions of the river. They vary from 100 to 200 
fathoms in length and are used almost exclusively for chinook salmon, 
In construction they somewhat resemble a trammel net. Two nets are 
attached together side by side. The outer one, or the one toward the 
oncoming fish, has a larger mesh than the other, so that if the fish 
manages to pass through the first, it will be caught in the smaller 
meshes of the second. 


DIP NETS. 


These consist of an iron hoop secured to the end of a stout pole 
with a bag-shaped net fastened to the hoop. They are generally used 
at the cascades ov the rivers, small platforms being erected upon’ 
which the operator stands while fishing. Indians formerly used 
them to a large extent, but, owing to the steady decline in the num- 
ber of Indians, and the appropriation of favorable spots by the 
whites for other forms of apparatus, they are but little used now. 


SQUAW NETS. 


This type is virtually a set net. It consists of an oblong sheet of 
gill netting, about 12 feet long and 8 feet deep, its lower edge 
weighted to keep it down, and its upper edge attached to a pole that 
floats at the surface, and is held by a line or lines to another pro- 
jecting pole which is securely fastened to the shore, so that it will not 
swing around with the strain of the swift current on the net. A 
single block is attached to the pole, and through this passes a rope, 
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FIG. 1.—DIPPING SALMON FROM THE COPPER RIVER, ALASKA. 


FIG. 2.—FISH WHEEL, YUKON RIVER, ALASKA. 
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FIG. 2—PURSE SEINE CREW DELIVERING FISH TO CANNERY TENDER. 
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thus making a tackle for the more convenient manipulation of the 
net. The dip-net fishermen of the Columbia River use this net, 
which derives its name from the fact that it used to be commonly 
operated by Indian squaws for taking salmon. But few are now 
in use, for the same reasons as given for the decline m the use of 


dip nets. 
PURSE SEINES. 


This form of apparatus is in quite general use in Puget Sound 
aod southeast Alaska, and has proved highly effective in these deep, 
swift waters. These seines are about 200 fathoms long, 25 fathoms in 
the bunt, and 20 fathoms in the wings, all with a 3%-1nch stretch mesh. 
The foot ‘ine is heavily leaded and the bridles are about 10 feet long. 
The purse line is made of 14-inch hemp. The rings through which 
the purse line is rove measure about 5 inches in diectee and are 

-made of galvanized iron. 

Purse seining for salmon in Puget Sound and waters north of same 
is one of the most important methods in use in the fisheries. In the 
type of vessel used in this fishery there has probably been greater 
improvement than in any other branch of the fisheries of the coast. 
In the early days row scows were in use, but now vessels with power 
are used. 

In 1903 the first gasoline-powered purse seine boat appeared on the 
Pacific coast salmon fishing grounds in Puget Sound. The vessel was 
named the Pioneer and she was equipped with a 5-horsepower 
engine. The first season she easily demonstrated her vast superi- 
ority over the other purse semers in the quickness with which she 
could reach a school of fish after it was sighted and in surrounding it 
with her seme. The next year there were a few more built or 
equipped, and the number has steadily increased until at the present 
time practically all except a few in southeast Alaska are equipped 
with motor engines. 

The first power seine boats were only about 30 feet in length and 
had small power. As they were few in numbers, there was virtu- 
ally no competition, and high power and speed were not a necessity. 
As the boats increased in numbers, however, competition became 
keener, and the first types of boats with their small power were 
quickly thrown into the shade by the newer types, which averaged 
between 45 and 55 feet in length, with 45 to 75 horsepower engines. 

When motive power was introduced in the vessels, it was natural 
that the fishermen should soon introduce winches for the purpose of 

hauling 1 in the nets, as the whole work could then be done by the one 
engine. 

The purse seine vessels are built with rounded sterns. On an 
elevated section of the stern is set a movable platform on a pivot. 
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The after end of this platform has a long roller. The purse seine 
is stowed on this platform, the head rope with corks on one side 
and the foot line on the other, so that there will be no tangling 
when the seine is paid out. 

When the lookout sights a school of fish, the seiner is rundown | 
close to it and a rowboat launched. One man takes his place in 
this with the rope from one end of the seine and acts as a pivot, 
while the seiner circles around the school, the crew paying out the 
seine as she moves along. When it is all out, the vessel runs along- 
side the rowboat and takes aboard the other rope. Attaching 
this and the rope from the other end to the power winch, the circle 
around the fish is rapidly narrowed, and the slack of the seine as 
it comes in is stowed back on the platform. Around the bottom 
of the seine and through galvanized iron rings about 5 inches in 
diameter, runs the purse line. As this is hauled into the boat, the 
open space at the bottom is rapidly closed up just as a handbag 
would be through the drawing together of the pursing string at the 
top. During this operation the nonpower purse seiners have a man 
standing alongside the rail who throws a pole into the center in order 
to drive the fish away from the open section. He is so skillful in 
this work that almost invariably the pole comes back to his hand 
as the pressure of the waters forces it up again. When the bottom 
has been pursed up the fishermen hauling by hand can move more 
leisurely, but with the power winches in use the hauling in of the 
net is a comparatively easy matter, and the pole thrower is dispenses 
with. 

When all the fish are in the bunt and the latter alongside, the 
fish are generally dipped out by means of a dip net balanced on 
the end of a tackle. A fisherman lowers it into the seine, scoops 
up a load of salmon, and as the net is hauled up, guides it over 
the vessel, and then trips it and dumps the fish into the hold. 

The Puget Sound purse seiners meet the salmon off the entrance 
to the Strait of San Juan de Fuca and follow the sockeyes till they 
have passed out of American waters, what are known as the Salmon 
Banks, off the lower end of San Juan Island, being the principal 
rendezvous during the run of sockeyes. After this run is over they 
go up the Sound and fish for dogs and cohos, and later go to the 
head of the Sound and fish for as. cohos, chinooks, an steel- 
head trout. In southeast Alaska they follow the fish all overthe 
bays, straits, and sounds of that section. Purse seines are used 
in a few other places, but the fishery is secondary to those with other 
forms of apparatus. 

This style of fishing is said to have been introduced on Puget 
Sound by the Chinese in 1886. 
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FIG. 1—FLOATING TRAP NET. 


FIG. 2.—PURSE SEINER HAULING IN NET, 
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FIG. 2.—BRAILING THE SALMON FROM THE TRAP NET. 


PACIFIC SALMON FISHERIES. 81 
TRAPS OR POUND NETS. 


A trap is stationary and consists of webbing, or part webbing and 
part wire netting, held in place and position by driven piles. This 
piling usually is held together above water by a continuous line . 
of wood stringers, also used to fasten webbing to or to walk on if 
necessary. 4 

In building, the ‘‘lead” is first constructed. This runs at right 
angles, or very nearly so, to the shore, and consists of a straight 
line of stakes, to which wire or net webbing is hung from top of 
high water, or a little higher, to» the bottom, making a straight, 
solid wall. 

At a little distance inshore of the outer end of the lead begin 
what are called the “hearts.” These are V-shaped and turned 
toward the lead, beginning at a distance of 30 to 40 feet on either 
side of same and running in the same general direction, the “big 
heart”’ or outer heart first, the inner heart, supplementing the first, 
being smaller, and the end of the outer heart leading into it. Some 
traps have only one heart. The narrow end of the inner heart leads 
into the ‘‘pot” and forms what is known as the “‘tunnel.’”’ The 
tunnel ends in a long and narrow opening, running up and down 
the long way, and is held in position by ropes and rods: Below 
this is what is known as the “apron,” a sheet of web stretched 
from the bottom of the heart upward to the pot, in order to lead 
the fish into the tunnel when swimming low in the water, and to 
obviate the necessity of building the pot clear to the bottom, which 
would be expensive, as the pots of the traps are usually in quite 
deep water. If the trap is intended to. catch the fish coming from 
only one direction, the lead generally runs to and is attached to 
one side of the entrance to the outer heart on the side opposite 
to that from which the fish are expected. 

Some traps have “‘jiggers” (a hook-shaped extension of the outer 
heart) on each side, and sometimes on only one side, which help 
to turn the fish in the required direction. 

The “pot” is built out beyond the inner heart and immediately 
adjoming same. It is a square compartment, with web walls and 
bottom connected in the shape of a large square sack, fastened to 
piling on all sides. This pot is hauled up and down by means of 
ropes and tackles, either by hand or, as is most popular, by steam. 

The “‘spiller” is another square compartment adjoining either 
end of the pot (sometimes there are two spillers, one at each end), 
and is simply a container for fish. A small tunnel leads the fish 
from the pot into the spiller, whence the fishermen lift them out. 
This is accomplished by closing the tunnel from the pot, after which 
the ropes holding the front of the spiller are loosened and the net 
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wall allowed to drop almost to the level of the water. A steam or 
gasoline tug then pushes a scow alongside the spiller and takes 
position on the outside of this scow. From the deck of the tug 
a derrick is rigged with a running line from the steam capstan 
through the block at the top of the derrick. This line is attached 
to the far end of a net apron, called a “brailer,”’ which is heavily 
weighted by having chains along each side and leaded crossways at 
several places. A small boat is run inside the spiller, and the men ~ 
in this draw the brailer across the barge and let it sink in the spiller. 
The fish soon gather over it, when the steam capstan quickly reels 
it in, the net folding over as drawn in from its far side and spilling 
the fish out on the scow. Men on the scow pick out and throw 
overboard the unsalable and nonedible fish. The apron is then 
drawn back across the pot and the operation repeated so long as any 
fish remain. In this manner a trap with many tons of salmon in it 
is quickly emptied. 

Traps, like nearly all other fixed fishing appliances, are built on 
the knowledge that salmon, like most other fishes, have a tendency to 
follow a given course in the water, whether a natural shore line or 
an artificial obstruction resembling one; also that the fish very sel- 
dom turns in its own wake. The trap has taken advantage of these 
natural tendencies of the fish, and is arranged so that, although the 
salmon may turn, he will continually be led by the wall of net toward 
_and into the trap. 

If a trap is located in a place where fish play and where an eddy 
exists, and the fish run one way with the incoming tide and the 
opposite with the outgoing, it wiil fish from both directions; if 
located where the fish simply pass by, as, for instance, on a point or 
reef, it will fish from one side only. 

A variation of the trap, to be used in places where piles can not 
be driven, is the floating trap. An experimental trap of this variety 
was used at Uganuk, on Kodiak Island, Alaska, as early as 1896. 
Its use was abandoned in 1897, not to be resumed until some years 
later. A number of floating traps (of the type invented by J. R. 
Heckman, of Ketchikan, Alaska) have been and are being used in 
southeast Alaska, the first having been installed in 1907. The de- 
sign of this trap follows the shape of an ordinary Puget Sound 
driven trap. It is constructed of logs, 20 to 26 inches at the butt, 
bolted and braced together in one solid frame. Suspended from this 
frame through the logs are 2}-mch pipes extending down im the 
water 30 feet. Halfway down these pipes and also on the extreme 
lower ends are eyebolts, to which the web is drawn down and fas- 
tened. Thus the web is kept in place as well as if the pipes were 
driven piles. The lead is also a continuation of large piles or logs 
bolted firmly together with similarly suspended pipes and webbing. 
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FIG. 1.—RACKS AND RUNWAYS FROM WHICH INDIANS GAFF SALMON, CHILKOOT RIVER, ALASKA. 


FIG. 2.—THE POT AND SPILLER OF A TRAP NET. 
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FIG. 1—TROLLING FOR SALMON ON PUGET SOUND WITH POWER BOAT. 


FIG. 2—PUGET SOUND PURSE SEINE BOATS AT RICHARDSON, WASH. 
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The so-called wooden traps on the Columbia River are essentially 
weirs, being a modification of the brush weirs or traps used by the 
Indians for the capture of salmon long before the advent of the 
white men. They are built on shore, of piling and planks, the lat- 
ter arranged like slats with spaces between. The bowl, or pot, is 
provided with a movable trapdoor that can be opened during the 
closed season and on Sundays, so that the fish can pass through and 
run upstream. These weirs, after being built, are launched into the 
river, placed in proper position near the shore, and then ballasted 
so that they sink to the bottom. 

According to Collins, ‘‘pound nets were introduced on the Colum- 
bia River in 1879. In May of that year O. P. Graham, formerly of 
Green Bay, Wis., built a pound net on the river similar to those used 
on the Grodt Wakes. The success of this venture led to the employ- 
ment of more apparatus of this kind, and many fishermen went 
West to participate in the fishery.” 

According to the same authority ® H. B. Kirby, who had previ- 
‘ ously fished on the Great Lakes, set a pound net in Puget Sound 
about 1883, but it was a paaelots failure. On March 15, 1888, he 
again set a pound net, which he had designed to meet the new con- 
ditions, at Birch Bay Head, in the Gulf of Georgia. It proved a 
complete success, and was the forerunner of the present large number 
which are set annually in these waters. 

In Alaska the first trap was set in Cook Inlet about 1885. Brit- 
, ish Columbia refused to permit the use of pound nets in its waters 
until 1904, when their use was allowed within certain limited regions. 

Some of these trap nets, especially on Puget Sound, have proved 
extremely valuable. The years 1898 and 1899 covered practically 
the high-water mark, as several desirable locations changed hands in 
those years at prices ranging from $20,000 to $90,000 for single 
traps, the original expense of which did not exceed $5,000. But 
few have brought such high prices since, however, owing to the 
popularity of a cheaper apparatus, the purse seine. 

The location of sites for these nets is regulated by law in Oregon, 
Washington, and British Columbia, but in Alaska the procedure is 
not well defined and has proved rather confusing to strangers. 
Some acquire the shore line by mineral location or by the use of scrip, 
while still others have merely a squatter’s right. 

Under the existing fish-trap laws applicable to Alaska, a fish trap 

may be operated anywhere along the coast of Alaska, 300 or more yards 
- from the mouth of any salmon stream, and along the shores of all 
rivers—excepting those emptying into Cook Inlet, the streams on 
Afognak Island, and in Wood River—where the same are at least 500 

feet wide. 


@ Report on the fisheries of the Pacific Coast of the United States. By J. W.Collins. Report of Commis- 
sioner of Fish and Fisheries for 1888, p. 210. 1892, 
b Thid., p. 257. ’ 


84 PACIFIC SALMON FISHERIES. 


A clear water distance of 600 yards laterally and 100 yards endwise 
must be maintained between all traps. At the present time there is 
no law regulating the length of leads, the maximum depth of water in 
which the pot may be driven, or the use or occupancy of the trap sites. 

It has been decided by the highest courts within the past year (1915) 
that title to the upland conveys no title to the trap owner who may be 
in front. The tide lands of Alaska are not of sufficient’ commercial 
importance as yet to enter into this controversy. At the present 
time there is no tide-land law applicable to Alaska affecting the 
upland owners or the trap-site locators. 

At the present time it is probable the canner who is on the ground 
first and installs a working trap can assert his right to any unoccu- 
pied trap site regardless of who fished it the previous season. As a 
general rule, however, the canners respect the rights 6f “els in the 
same fishmg region, and a trap location once recognized as that of 
a certain individual or company is rarely jumped so long as the 
original locator cares to maintain a trap on it. 

Within the bounds of the forest reserve no land can be acquired 
except by lease, which may be secured from the United States for- 
estry agent, Ketchikan, Alaska. 


INDIAN TRAPS. 


The natives, especially in Alaska, have various ingenious methods 
of catching salmon. In the Bering Sea rivers they catch them by 
means of wickerwork traps, made somewhat after the general style 
of a fyke net. These are composed of a series of cylindrical and 
conical baskets, fitting mto each other, with a small opening in the 
end .connecting one with the other and the series terminating in a 
tube with a removable bottom, through which the captive fish are 
extracted. Some of the baskets are from 15 to 25 feet in length 
and are secured with stakes driven into. the river, bottom, while the 
leader, composed of square sections of wickerwork, is held in place 
by stakes. 

During the summer of 1910 the author found and destroyed an 
ingenious native trap set in Tamgas stream, Annette Island, south- 
east Alaska. This stream is a short and narrow one, draining a- 
lake, about midway of which are a succession of cascades. In the 
narrowest part of the latter, and in the part up which the fish swim, 
a rack had been constructed of poles driven into the bottom and coy- 
ered with wire netting, so as almost wholly to prevent salmon from 
passing up. Just below, and running parallel to the rack and at 
right angles to the shore, was placed a box flume with a flaring 
mouth at the outer end. At the shore end the flume turned sharply 
at right angles and discharged into a square box with slat bottom 
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FIG. 1—A SCOW FISH WHEEL. 


FIG. 2.—PUGET SOUND SALMON TRAP. 
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and covered over with boughs. The fish in ascending the stream 
would be stopped by the rack and in swimming around many of them 
would be carried by the current into and down the flume, eventually 
landing in the receiving box alongside the shore. 


WHEELS. 


Fish wheels are of two kinds, the floating or scow wheel, which 
can be moved from point to point if need be, and the shore wheel, 
which is a fixed apparatus. They operate in exactly the same man- 
ner, however. The stationary wheel is located along the shore in a 
place where experience has shown that the salmon pass. Here an 
abutment is built of wood and stone, high enough to protect it from 
an ordinary rise in the river. To this is attached the necessary 
framework for holding the wheel. The latter is composed of three 
large scoop-shaped dip nets made of galvanized-iron wire netting 
with a mesh of 34 to 4 inches. These nets are the buckets of the 
wheel and they are so arranged on a horizontal axis that the wheel 
is kept in constant motion by the current, and thus picks up any 
fish which come within its sweep. The nets are fixed at such an 
angle that as they revolve their contents fall into a box chute through 
which the fish slide into a large bin on the shore. The wheels range 
in size from 9 to 32 feet in diameter and from 5 to 15 feet in width, 
and cost from $1,500 to $8,000, the average being about $4,000. A 
number of them have long leaders of piling running out into the 
river, which aid in leading the salmon into the range of the wheel. 

The scow wheel consists of a large square-ended scow that is 
usually decked at one end and open at the other. Several stanchions, 
some 8 to 10 feet high, support a framework upon which an awning 
is spread to protect the fish from the sun’s rays and the crew from 
‘the elements. To one end of the scow are fastened two upright posts, 
which are guyed by wooden supports, while projecting from the same 
end is the framework which supports the wheel, the latter being con- 
structed in the same way as the stationary wheel, but on asmaller scale. 
In operation the scow is anchored with the wheel end pointing down- 
stream, and as the wheel is revolved by the current, the fish caught 
fall from the net into a box chute, through which they slide into the 
scow. As stationary wheels can be used only at certain stages of 
water, the scow wheel is a necessary substitute to be used at such 
times as the former can not be operated, or in places where it is not 
feasible to build a stationary wheel. 

The above forms of wheels are used exclusively on the Dalvantaa 
River. 

An ingenious device is used by some of the wheelmen on the 
Columbia River in getting their catch to the canneries, a few miles 
farther down the river. _The salmon are tied together in bunches and 


86 PACIFIC SALMON. FISHERIES. 


these attached to air-tight casks and sent down the stream. At the 
canneries small balconies have been constructed at the water end of 
the building. A’ man armed with a pair of field glasses is stationed 
here, and as soon as he sights one of these casks he notifies a boatman, 
who goes out and tows in the cask and salmon. About 800 pounds of 
salmon are attached to a keg, and a tag showing the wheel from 
which shipped is tied to the fish. 

In 1908 the first fish wheel to be located in the coastal waters of 
Alaska was operated in the Taku River, in southeast Alaska. The 
wheel was set between two 4-foot scows, stationed parallel to each 
other, and each 40 feet in length. - The el had two dips, each 22 
feet in width and hung with netting. It could be moved from place to 
place, the same as the scow wheels on the Columbia River. It was 
operated throughout the king and red salmon runs, but caught almost 
no salmon, and was not set in the succeeding years. 

For many years the natives of the interior of Alaska have been 
resorting to the banks of the Yukon River and its tributaries in order 
to secure a sufficient supply of salmon to sustain them through the 
succeeding winter. The favorite apparatus of these natives is a type 
of fish wheel of local invention, which has been in use by them for 
many years, probably long before the white man first saw the Yukon. 
A square framework of timbers is constructed in the water and 
moored to the bank by ropes. A wheel, composed of three dips, is 
placed in this, the axle resting upon the framework. The shape of 
the dip is such that the salmon caught roll off it into a trough, down 
which they slide into a boat moored between the wheel and the shore. 
Although crude in construction, it is very effective and a large num- 
ber of them are set each season. 

The Columbia River fish wheel is a patented dewien It was first. 
used by the patentees, S. W. Williams & Bro., in 1879, and for 
several years they retained a monopoly in its use. A number are 
now operating on the river. The device was not new even when 
patented, as the natives of the Yukon River Basin had been using a 
precisely similar principle for an unknown number of years previ- 
ously, while a similar “fishing machine,” as it is called, had been in 
use prior to this time and is still used by white fishermen on the 
Roanoke River in North Carolina. | 


REEF NETS. 


As the name indicates, this device is used around the reefs. Under 
natural conditions the reef is covered with kelp throughout its 
length, the kelp floating at the top of the water. A channel is cut 
through this, and in it is placed a tunnel of rope and netting, which 
flares at the outer end, in deep water, and into which is thatched 
grass, kelp leaves, or any other article resembling submarine growth, 
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to hide the construction sufficiently to avoid frightening the fish. 
Short leads of kelp are also arranged on the sides so as to draw the 
fish to the tunnel, which is held in place by anchors. On the reef 
itself two boats are anchored parallel to each other and some feet 
apart. An apron of netting is fastened to the rear of the two boats, 
while the other end extends under the small end of the tunnel and is 
' kept in place by men in the forward ends of the boats, who have lines 
fastened so the apron can be raised by them. The device can only 
be used with the tide entering the tunnel at the large end. When 
the fish have entered and passed through the tunnel upon the apron, 
the men raise the floating end of the latter and dump them into the 
boats. 

At one time this was a favorite device of the Puget Sound natives 
for catching sockeye salmon. They attribute its origin to one of 
the Hudson Bay Co.’s employees, who, they say, taught them a: 
long time ago how to catch salmon in this way. Owing to the large 
number of men required to work them, and the fact that they can 
be worked only at certain stages of tide and in favorable weather, 
these nets gradually have been supplanted by other devices. In 
1909 but five were used, and these were operated off the shores of 
San Juan, Henry, Steuart, and Lummi Islands, and in the vicinity 
of Point, Roberts. Even less are used at present. 


TROLLING. 


Each year the catching of salmon by trolling becomes of increasing 
importance commercially. For some years sportsmen had this ex- 
citing and delightful occupation to themselves, but eventually the 
mild curers created such a persistent and profitable demand for king, 
or chinook, salmon that the fishermen, who had previously restricted 
their operations to the use of nets during the annual spawning runs, 
which last but a small portion of the year, began to follow up the 
fish both before and after the spawning run and soon discovered 
that they were to be found in certain regions throughout nearly 
every month in the year. 

Trolling has several advantages from the fisherman’s point of 
view over seine, gill net, and trap fishing. To engage in it, one 
does not require any very expensive gear, a boat, hooks, and lines 
being all that is required. Then, there are no licenses to pay and 
no seasons to observe in many sections, as the fishing is done in 
many instances beyond the jurisdiction of State waters. 

The fishermen comprise all nationalities. While the majority of 
them are professionals, men of all walks of life are to be found 
engaging in the business, some on account of their health, others 
because of reverses in business or lack of work, while still others 
engage in it from pure love of the outdoor life. 
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The Monterey Bay (Cal.) trollers use 48 cotton line generally. A 
few inches below the main lead an additional line is added, with a 
small sinker on it. This gives two lines and hooks, and as the main 
line has but the one lead, and that above the junction with the branch 
line, it floats somewhat above the latter, which is. weighted down 
with a sinker. The main stem is about 20 fathoms in length, while 
the branch lines are about 5 fathoms each. These lines cost about 
$3.50 each. No spoon is used, but bait almost invariably. A few 
fishermen use a spread of stout steel wire, 4 feet long, with 5 or 6 
feet of line on each end of the spread, two lines and hooks. 

On the upper Sacramento River (mainly at Redding and Keswick) 
some fishing is done with hand lines. A small catch was made here 
in 1908, but none were so caught in 1909. 

Even as early as 1895 trolling was carried on in the Siuslaw River, 
Oreg., for chinook and silver salmon. 

About 1912 the fishermen living along the lower Columbia River 
discovered that salmon could be taken by trolling off the bar. A 
number of them went into the business regularly, while their num- 
bers were greatly swelled by the addition of many of the net fisher- 
men during the regular closed seasons on the river, these not applying 
to trollers. Some idea of the growth of this fishery off the Columbia 
River Bar may be gained when it is stated that in September, 1915, 
about 500 boats were engaged in it. 

At Oregon City and other places on the Willamette River a num- 
ber of chinook salmon are caught by means of trolling each year, 
mainly by sportsmen. A spoon is quite generally employed in place 
of bait. The fishermen claim that the salmon are not feeding at 
this time, as their stomachs are shriveled up. 

For a number of years the Indians living at the reservation on 
Neah Bay, Wash., have annually caught large numbers of silver and 
chinook salmon in the Strait of Juan de Fuca. A large number of 
white fishermen also engage in this fishery at the present time in 
the same waters, while others troll for the same species, but more 
particularly silvers, in parts of Puget Sound proper. The ordinary 
trolling line, with a spoon instead of bait, is used. 

Many of the trollers use power boats, and in this event four and 
sometimes six lines are used. One and sometimes two short poles 
are run out from each side of the boat (when two are used on a side, 
one is shorter than the other), the butt being dropped into a chock. 
Two lines are generally trailed from the stern. At the end of each 
pole is a very short line with a small tm can attached. A few peb- 
bles are in the can, and as the launch moves slowly through the 
water with all her lines set, the troller Knows when he has a bite by 
the rattling of the pebbles in the can. Each of the lines attached 
to a pole is also connected with the boat by a short line from the 
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side of the latter to a point on the line about 20 feet from where it 
is attached to the pole. When a fish is hooked, the fisherman merely 
pulls in the line by means of the short piece and then can haul the 
fish in hand over hand. an th 

The most remarkable trolling region is in southeast Alaska: For 
some years the Indians here had been catching king salmon for 
their own use during the spring months, and about the middle of 
January, 1905, king salmon were noticed in large numbers in the 
vicinity of Ketchikan. Observing the Indians catching these, sev- 
eral white fishermen decided to engage in the pursuit, shipping 
the product fresh to Puget Sound ports. They met with such 
success that 271,644 pounds, valued at $15,600, were shipped. The 
next year several of the mild-cure dealers established plants in 
this region, thus furnishing a convenient and profitable market for 
the catch, and as a result the fishery has grown until in 1915 
2,170,400 pounds of king salmon and 54,400-pounds of coho salmon 
were caught and marketed. The length of the fishing season has 
also lengthened until now the business is prosecuted vigorously 
during about seven months in the year, and in a desultory manner 
for two or three months more, only the severe winter weather pre- 
venting operations the rest of the year. 

In southeast Alaska the fishermen generally use either the Hen- 
dryx Seattle trout-bait spoon no. 5 or the Hendryx Puget Sound 
no. 8. The former comes in nickel or brass or nickel and brass, the 
full nickel preferred. The Siwash hook no. 9/0, known a8 the Vic- 
toria hook in British Columbia, is in quite general use. As a rule, 
but one hook is used, and this hangs from a ring attached to a swivel 
just above the spoon, while the point of the hook comes a little below 
the bottom of the spoon. Occasionally double or treble hooks are 
used. Some fishermen use bait, and when this is done the herring, 
the bait almost universally employed, is so hooked through the body 
as, when placed in the water, to stretch out almost straight and face 
forward as in life. 

There are a large number of power-boat trollers in this region. 
These trollers generally use one pole on a side and one at the stern. 
The rowboat trollers use but one line, which is attached to a thwart 
in the boat, handy to their reach when rowing, and trailing out from 
the stern of the boat. | 
_ The trollers usually have temporary camps where they congregate 
while the fish are to be found in that section, moving on to some more 
favorable spot when the fish begin to get scarce. 

Reports from the trollers of southeast Alaska prove that all species 
of salmon will take the hook at some time or other in the salt waters 
of this region, an examination of their stomachs generally showing 
that they are either feeding or in a condition to feed. 
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A small commercial fishery is carried on in this region for coho 
salmon, mainly in August and September, in the neighborhood of 
Turnabout Island, in Frederick Sound. A Stewart spoon with two 
hooks on one ring is used, baited with herring in such a way that the 
fish is- straightened out and faced toward the spoon. The sportsmen 
of Ketchikan also fish with rod and reel for this species in the neigh- 
borhood of Gravina Island, using a Hendryx spoon (kidney bait 
no. 6), which is silvery in color on one side and red on the other. 
Althoughmuch smaller than the king, the coho salmon is more gamey. 

During the latter part of March the Gulf of Georgia, in British 
Columbia, is invaded by large schools of young coho salmon, locally 
called ‘“‘bluebacks.” They evidently come in from the sea by way 
of the Straits of Fuca, as their presence is at first apparent in the 
lower gulf, especially among the reefs and islands off Gabriola Pass. 
On their arrival these fish are only about a couple of pounds weight, 
but increase in size very rapidly, with correspondingly voracious 
appetites. They are to be found in the gulf throughout the spring 
and summer. By May the fish generally average close to three 
pounds each when dressed, while in July they are between four and 
six pounds in weight. 

A number of fishermen with power and row boats engage in this 
fishery, the fish being either sold to the fresh markets or to the 
canneries. 

Trolling lines and spoon baits of one form or another are used. In 
fishing from power boats the outer lines are attached to fish poles 
15 to 18 feet long, rigged out on either side. Those poles are usually 
hinged at the foot of a short mast and lowered outboard by a halyard 
running through a block at the masthead, with the additional brace 
of a forward guy, which, with the drag of the lines aft, holds them in 
position. It has been customary to use from five to seven lines from 
each launch, the two outer lines leading from the ends af the poles; 
the next pair are attached to intermediate tips fastened halfway out 
on the main pole; while inboard lines are attached to smaller upright 
rods on either quarter. 

The outer trolls are brought within reach (the poles being practically 
fixtures) by means of a short piece attached to each fishing line 15 or 
20 feet from the point where it is fastened to the pole and leading 
inboard. 

Recently, however, the Dominion authorities have decreed that a 
troller shall not use more than three lines from a boat when trolling 
for salmon. Should a man be alone in the boat three lines will keep 
him very busy if the fish are biting at all well. 

Spoons are generally used. All shapes are employed, from the 
ordinary Siwash patterns to wobblers; brass or silver wobblers, of 
no. 4 and 5 sizes, are largely used by the fishermen. Spinners of 2 to 
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3 inches long are also popular. Copper, copper and silver, and brass 
spinners of the Siwash and Victoria patterns are very effective; while 
red beads, feathered hooks, or a piece of silvery salmon skin placed 
on the hook as an additional bait often add to the attraction of a 
spoon. 

Quite generally the fishermen use single hooks on their spoons. 
Various lengths of line are used, but on the average about 60 feet for 
outside lines and 40 for inside are used. As fish can be landed much 
quicker with a short line, the fishermen generally shorten their lines 
to 20 or 30 feet when the fish are biting rapidly. Quite heavy lines 
are used from the pole to the sinker; from there extends a length of 
light line, and then a piece of wire, to which the spoon is attached. 
The sinker, which is usually between 2 and 3 pounds in weight when 
fishing from a power boat and about 1 pound when a rowboat is 
employed, is attached to the line about 18 feet from the spoon. 

The best fishing times are in the early mornmg and evening, 
without regard to tidal conditions. The low slack water is always 
favorable to good fishing. 

These fish are delicate flavored, but do not keep well, it being 
necessary to rush them to market if they are to be sold in a first-class 
condition. 

Considerable numbers of these fish are taken by both Americar and 
Canadian fishermen on Swiftsure Banks, off Cape Flattery. As 
complaint had been made in 1914 that these fish were immature and 
were unfit for canning because of their appearance after being out of 
the water some hours, H. T. Graves, acting commissioner of agri- 
culture for the State of Washington, which department is concerned 
with the wholesomeness of food products, made a thorough investiga- 
tion of their fitness for food. In a letter to the Pacific Fisherman, 
Seattle, Wash., and published in that journal under date of August, 
1914, he states, among other things, the following: 

The question, therefore, for us to determine was to ascertain their value as a food 
product. The condition of these fish arriving at the various canneries was carefully 
noted; samples were selected for bacteriological analysis. 

The fish when first taken from the water are very soft when compared with the 
other salmon. After they have been out of the water 12 hours the fish easily separates 
from the bony structures, and in the course of ordinary handling in the time which 
elapses between the hour of taking from the water until they are offered for packing 
at Sound canneries, which is anywhere from 12 to 48 hours, they become badly broken 
up and present a rather ugly and distasteful appearance, to say the least. 

We found that many different methods of handling were being experimented with 
by the fishermen and by Puget Sound canneries, but without any noticeable effect. 
While from a physical observation one would imagine these fish as received at the 
Sound canneries to be unwholesome, a bacteriological examination by Dr. E. P. 


Fick, State bacteriologist, indicated that putrefaction was not present, although some 
of the specimens did contain a rather high bacteria count. 


‘ 
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BOW AND ARROW. 


On the Tanana River, a tributary of the Yukon River, in Alaska, 
the Indians hunt salmon in birch-bark canoes with bow and arrow. 
As the canoe is paddled along and the Indian sees the dorsal fin of 
the salmon cutting the surface of the muddy water he shoots it. The 
tip of the arrow fits into a socket, and when struck the tip, which 
when loose is attached to the stock by a long string, comes out of the 
socket and the arrow floats, easily locating the fish for the fisherman. 


SPEAR AND GAFF. 


Spears of varying shapes and styles have been in use by the In- 
dians from time immemorial and are still employed on many rivers 
in which salmon run. With the exception of the Chilkoot and Chil- 
kat Rivers of Alaska, practically all of the catch secured in this 
manner is consumed by the fishermen and their families. In the 
Chilkoot River the Indians have built numerous racks in the stream 
and on the banks, upon which they stand and hook the fish out with 
a gaff attached to a pole. The catch is sold to the cannery located on 
Chilkoot Inlet. 

SPORT FISHING FOR SALMON. 


The number of sportsmen who improve the opportunity presented 
by the appearance of feeding springs and cohos is increasing yearly, 
and in time this promises to far excel the sport salmon fishing of the 
Atlantic coast. 

On Puget Sound and lower British Columbia waters the anglers gen- 
erally use ordinary trout fishing rods and tackle, with preferably a short 
trolling tip on the rod when out for coho. Small spinners of silver or 
copper, of about an inch in length, or else the small double Tacoma 
spoons, are very good. A strong gut leader or trace of fine piano 
wire is frequently used, as the fish’s teeth would cut through an 
ordinary line. Where iron wire is used the salt water rusts it rapidly, 
and unless the precaution is taken to dry off the wire and oil it after 
using it can not be used for more than a couple of days. Sinkers 
of an ounce or two in weight are generally employed with fine line. 

Many of the small spoons on the market have very cheap hooks, 
and these are apt to straighten out or break with the strain of a large 
fish. Hooks of the best steel will, however, stand up to this strain. 

One of the favorite spots for anglers is at the falls on the Willamette 
River at Oregon City, Oreg. When the spring run of salmon appears 
in April, hundreds of anglers, many of them from far distant points, 
appear to participate in the sport during this month and in May. 
Many noted sportsmen have fished for salmon at this spot. Among 
them was Rudyard Kipling, and his eee euces were woven into a 
short story. 
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The fishing ground is spread over a mile’s length of the river, from 
Clackamas rapids to the deadline at the falls. It is not an uncommon 
sight to see 500 boats with from one to six fishermen and _fisher- 
women dotting the river on favorable days during the season. 

Two methods of fishing are followed. The most popular is to 
anchor at the head of the Clackamas rapids or in swift water near 
the falls and allow the rush of water to spin the trolling hook. In 
the longer lengths of quieter water the sportsmen troll in slow motor 
boats or rowboats. 

An inexperienced boatman is apt to find fishing in the rapids or 
near the falls somewhat dangerous, as the swift water may overturn 
his craft and carry him to his death before help can reach him. 

There is a fishway in the dam, so that the fish can pass up this and 
into the river above the dam. No fishing is allowed closer than 100 
feet of the mouth of this ladder. Up to 1915 there was a second 
deadline, 600 feet from the falls, beyond which no commercial fisher- 
man could operate nets, but the Oregon Legislature in that year 
closed the Willamette to all net fishermen from the Clackamas rapids 
to the falls. 

The salmon in the spring run on the Willamette will average about 
25 pounds each, but ane weighing 50 pounds and over are not 
uncommon. 

In 1914 the sition’ Club of Oregon was formed of anglers who 
desired to encourage the use of light tackle in the taking of large game 
fish, in place of the extremely heavy tackle heretofore used The 
following rules were adopted: © 

The rods used may be made of any material except solid bamboo cane. They must 
not be less than 5 feet in length and weigh not over 6 ounces. i 

The line must not be heavier than the standard nine-thread linen line. 

Any style of reel or spoon may be used and the wire leader must not exceed 3 feet 
in length. 

The angler must reel in his fish, bring it to gaff unaided, and must do the gaffing 
himself. Ifa rod is broken at any time during the singel: with the fish it will dis- 
qualify the catch. 

As a reward of merit the club awards bronze buttons to all anglers 
. taking, on light tackle, salmon weighing 20 pounds or over; for a fish 
weighing over 30 pounds a silver button is given, and for any salmon 
over 40 pounds the lucky angler receives a gold button. Numerous 
additional prizes are also given by public-spirited citizens. 

The season for light tackle on the Willamette River and all other 
inland streams of Oregon has been fixed by the club from January 
1 to July 1. 

In 1915 the first angler to win a gold button on the Willamette 
River did so on April 18, when he took a 424-pound salmon. On 
the same day this same angler also won a silver button for a 323- 
pound fish and a bronze button for a 26-pound fish. 
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Man is undoubtedly the greatest present menace to the perpetua- 
tion of the great salmon fisheries of the Pacific coast. When the 
enormous number of fishermen engaged and the immense quantity 
of gear employed are considered, one sometimes wonders how any 
of the fish, in certain streams at least, escape. High water or low 
water, either of which will prevent certain forms of apparatus from 
fishing to any extent while such conditions prevail, storms which 
impede fishing, and the hundred and one small things which in 
the aggregate are of considerable importance, however, all aid in 
assisting the salmon in dodging the apparatus and reaching the 
spawning beds in safety, while, unless the stream is completely 
blocked by a tight barricade, an indeterminate number of salmon 
will escape all the pitfalls man and animals may set for them. 

One very essential fact im connection with the annual runs of 
spawning salmon should not be lost sight of, and that is all salmon 
die_ after spawning once, and if more are allowed to reach the 
spawning beds than are necessary for the perpetuation of the race 
the excess are an economic waste. An excessive number of spawn- 
ers on the beds is also harmful, in that the late comers stir up the 
gravel in which many of the eggs deposited by the early spawners 
have been sheltered, causing them to float up and become easy prey | 
for the predaceous fishes and birds. 

In some sections an almost idolatrous faith in the efficacy of arti- 
ficial culture of fish for replenishing the ravages of man and animals 
is manifested, and nothing has done more harm than the prevalence 
of such an idea. 

While it is an exceedingly difficult thing to prove, the consensus of 
opinion is that artificial culture does considerable good, yet the very 
fact that this can not be conclusively proven ought to be a warning 
to all concerned not to put blind faith in it alone. 

When salmon are stripped by man, the eggs fertilized and retained 
in hatcheries until the young are born, and then planted as soon as 
the yolk sac has been absorbed, # is manifest that the only saving 
over the natural method is in reducing the loss m the egg stage. 
We know that many eggs, after being deposited naturally on the 
‘spawning beds, are devoured by other fishes, while sudden freshets 
and occasional droughts also claim their toll of eggs. It is highly 
probable, although we have no positive data on this point, that these 
losses far exceed those experienced in artificial salmon culture, and 
whatever this difference is it represents the extent to which salmon 
hatcheries should be credited as preservers of the industry, when the 
fry are planted immediately after the yolk sac has been absorbed. 
Many hatcheries, however, now hold the young fish until they reach 
the fingerling or yearling stage before planting them, thus greatly 
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reducing the dangers to which the fish are subject during this stage 


of their career, and thus adding materially to the value of the 


method. 


_, In the opinion of the author, the best way in which to conserve the 


fisheries of the coast is by enacting and enforcing laws under which 
a certain proportion of the runs will be enabled to reach the spawning 
beds and perform the final and most important function of their 
lives unmolested. If this is done, there can be no question of the 
perpetuation of the industry, and if it is then supplemented by the 
work of hatcheries, which would reduce the loss in the egg and early 
fry stages, assurance on this point would be made doubly sure. 


If unrestricted fishing is to prevail, however, with a dependence 
upon hatcheries alone to repair the ravages of man, the industry will 
suffer seriously, for, from the very nature of things, less and less fish 
will annually escape through the fishing zone, resulting im a continu- 
ally lessening quantity of eggs being obtained at the hatcheries, and 
finally the latter will have to close down from sheer lack of material 
upon which to work. 

Should eggs be brought to the hatchery from other streams, it 
would merely be “robbing Peter to pay Paul,’ and in the end the 
same result would follow in those streams. 

Fortunately these matters are becoming increasingly plain to the 
people of the various States, Provinces, and Territories concerned, 
and, while a few selfish persons in each are seeking solely their own 
enrichment by any means possible, the greater number of those 
interested in fishing operations want to see the industry perpetuated 


_ and are willing to do almost anything that will work to this end. 


Next to the fishing operations of man, the gravest danger to the 
salmon fisheries of the Pacific coast les in the pollution of the rivers 
which the salmon ascend for spawning purposes. The salmon, both 
old and young, require pure cold water, and the immense runs which 
have annually ascended the streams for many years are doubtless 
due to the fact that such conditions have prevailed in them. The 
large increase in the population of the coast States within recent 
years, with the resulting increase of mills and factories, has greatly 
increased the amount of sewage from cities and towns ad the waste 
from the manufacturing plants. Many of the latter have also con- 
structed dams without adequate fishways, and these also wreak great 
havoc to the industry by cutting the fish off from the upper reaches 
of the rivers upon which constructed. 

The emptying of sewage into streams ought to be made a crime. 
It is an exceedingly crude method of dealing with it, and, instead of 


disposing of the filth, merely transfers it from one place to another, 


making the water unfit for use at points farther downstream and 


_ spreading diseases and death amongst, not only the finny, but also 


human, users of it. 
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In the present condition of sanitary science it is a comparatively 

easy matter to dispose of this filth by modern septic devices, and a 

number of cities are now disposing of their sewage in this manner. 

The irrigation ditch, a comparatively new pebines on this coast, 
while of great benefit in developing the arid lands in certain sections, 
as at present operated is a considerable menace to the salmon fisheries. 
But few ditches have screens at their head, and as a result many 
thousands of young salmon slowly making their way to their ocean 
home pass into and down these to an early doom. Every owner of 
such a ditch should be compelled to place at its head a screen with 
fine enough mesh to prevent absolutely the passage through the 
same of even the tiniest baby salmon. 

Next to man and his methods the trout is undoubtedly one of the 
greatest enemies of the salmon. The Dolly Varden follow the salmon 
from the sea to the spawning beds, and when the eggs are extruded 
devour countless thousands of them. Many and many a time the 
writer has seen on the spawning beds female red salmon swimming 
around with a cloud of trout spread out behind lke a fan, following 
her every movement, eagerly waiting for the moment when the eggs 
shall appear. 

In the summer, when the young are heading for the sea, the trout 
are lying in wait for them and again take their toll of countless 
thousands. 

Much is said by certain ee of the ravages amongst the salmon 
of certain animals, as the seal, sea lion, bear, oe kingfisher, crane, 
duck, loon, and ose While in the aggregate the ravages of these 
animals are considerable, they are barely a drop in the bucket as 
compared with the direct or indirect ravages of man and his 
agencies, 


IV. FISHERMEN, OTHER EMPLOYEES, ETC. 


In the early days canning was a haphazard business, and workmen 
came and went as common laborers do in the wheat fields of the West. 
As the business increased in importance and the need of skilled labor 
became imperative, men were put to certain work and kept at it from 
season to season, with the result that in a few years a corps of highly 
skilled laborers had been evolved, and this had much to do with the 
rapid extension of the industry. 

For many years Chinese formed the greater part of the cannery 
employees, the superintendent, foreman, clerks, machinists, and 
watchmen alone being white. No other laborers have ever been 
found to do the work as well or with as little trouble as the Chinese. 
In times of heavy runs, when the cannery would have to operate 
almost night and day in order to take advantage of what might be 
the last run for the season of the sometimes erratic salmon, the 
Chinese were always willing, even eager, to do their utmost to fill 
the cans, and, if fed with the especial food they insisted upon having 
and due regard was had to certain racial susceptibilities, the can- 
nery man could almost invariably depend upon the Chinese doing 
their full duty. 

The Chinese-exclusion law cut off the supply of Chinese, and as 
the years went by and their ranks became decimated by death, dis- 
ease, and the return of many to China, the contractors were com- 
pelled to fill up the rapidly depleting crews with Japanese, Filipinos, 
Mexicans, Porto Ricans, etc., with the result that to-day in many 
canneries special quarters have to be provided for certain of the 
races—more particularly the Chinese and Japanese—in order to pre- 
vent racial hatred from engendering brawls and disturbances. 

In Alaska the Japanese now compose about one-half of the cannery 
employees. While a. few cannery men express themselves as well 
pleased with this class of labor, the majority find it troublesome. 

In Alaska and at a few places in the States Indians are employed 
in the canneries. In Alaska more would be employed if they could be 
secured. They make fair workpeople but are rather unreliable about 
remaining through the season. | 

The supplying of this kind of labor is done largely through the 
contract system. In the large cities along the coast are labor 
agencies, mainly owned by Chinese, which make a specialty of fur- 
nishing labor for this work. In the agreement between the canning 
company and the contractor the company guarantees to pack a cer- 
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tain number of cases during the coming season and the latter agrees 
to do all the work from the time the fish are delivered on the wharf 
until they are ready to ship at the end of the season for a certain 
fixed sum per case. Should the cannery pack more than the guar- 
anteed number, which it usually does if possible, the excess has to be 
paid for at the rate per case already agreed upon, while if the pack 
for any reason should fall below the contract amount, the company 
must pay for the shortage the same as though they had been packed. 
The company transports the Chinese to the field of work and carries 
them to the home port at the end of the season. It provides them _ 
with a bunk house and furnishes fuel, water, and salt. The con- 

tractor sends along with each crew a ‘‘boss,”’ who has charge of the 
crew, and furnishes their food, the company transporting this free. 

White men do the greater part of the fishing for salmon, many na- 
tionalities being represented, but Scandinavians and Italians pre- 
dominate almost everywhere. A number of Greeks are to be found 
fishing on the Sacramento, while Slavonians do most of the purse 
seining on Puget Sound. The native-born American is not often 
found actually engaged in fishing, but frequently is the owner of the 
gear or has a responsible position in the packing plants. 

A number of Indians participate in the fisheries of Alaska, and a 
few fish in Washington. The only Chinese engaged in fishing are in 
Monterey Bay. A number of Japanese also fish in this bay, which is 
the only place in American territory where they fish for salmon. 
A considerable number of Japanese engage in fishing in Canadian 
waters. 

At many places on the coast, particularly in Alaska, fishing is a 
hazardous occupation. In Alaska most of it is done in the bays, 
sounds, and straits, where storms are frequent, and the annual loss 
of life is heavy. The records of the Alaska Fishermen’s Union 
show for its members the following losses of life by drowning: 1905, 
10 men; 1906, 5 men; 1907, 10 men; 1908, 17 men; and 1909, 17 men. 

The fishermen early saw the advantages of organization, and 
nearly every river now has a union, which is subordinate to the gen- 
eral organization, One of the most typical of these is the Alaska 
Fishermen’s Union, which has active jurisdiction over all sections of 
Alaska, except a portion of southeast Alaska. This organization 
enters into contracts with the salmon canneries and salteries, by 
which the rates of wages, duties, etc., of the fishermen are fixed in 
advance for a period of three years. As a result of this mutual agree- 
ment upon terms but little trouble is experienced with the fishermen, 
who generally conform scrupulously to the terms of the contract, 
and strikes and bickerings, which were very common a few years ago, 
are now almost entirely absent. 
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Waters which form the boundaries between States or between 
nations, and in which fishing is carried on by the citizens of both, 
have almost always proved bones of contention, and the Pacific coast 
has been no exception to the rule. 

The Columbia River, which forms the boundary between Oregon 
and Washington, affords a typical example of the evils which can 
result from a division of responsibility between two States. For 
many years each State enacted laws regulating the fisheries of the 
river with very slight regard usually to laws already in force in the 
other State. As a result of this the fishermen transferred their 
residence for license purposes from State to State as the laws of one 
or the other best suited their particular purposes. 

The fishermen and packers also were in apparently irreconcilable 
conflict as to the proper means to be taken to conserve the fisheries, 
and each session of the legislatures saw strong lobbies present to 
work for certain selfish ends, while the few earnest men who had the 
real welfare of the fisheries of the river at heart had difficulty in 
making the slightest headway against the influence of these lobbies. 

To further complicate the matter, in 1894 Oregon claimed that, 
under the provisions of the enabling act admitting it as a State, it 
had jurisdiction to the Washington shore, and proceeded to arrest 
Washington men who were fishing in what was the open season 
according to Washington law but the closed season under Oregon law.. 

In June, 1908, the voters of the State of Oregon had presented for 
their consideration two bills radically affecting the waters of Columbia 
River. One closed the river east of the mouth of the Sandy River 
against all fishing of any kind except with hook and line, and was 
originated by gill-net fishermen of the lower river for the purpose of 
eliminating fish wheels in the upper waters. This bill was the first 
presented to the people, and when it appeared the upriver men 
retaliated by presenting a bill affecting the lower river to such an 
extent that it practically prohibited the net fishermen from operating. 

Very much to the surprise of all concerned both bills were passed 
and became laws on July 1, to take effect, as provided, on August 25 
and September 10, respectively. The Oregon master fish warden 
proceeded to enforce both laws, arresting all violators on both sides 
of the river, irrespective of whether or not they were operating under 
a Washington or Oregon license, and incidentally did the fisheries a 
great service by bringing prominently before the public the anoma- 
lous condition of affairs which was occasioned by the archaic system 
under which the fisheries of the Columbia were governed. The State 
of Washington appealed to the United States courts, which, after 
argument, issued an injunction preventing the warden from enforc- 
ing the laws so far as the Washington fishermen were concerned. 
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_In the meantime the attention of the General Government had 
been drawn to the apparently irreconcilable conflict between the two 
‘States, and fearing that in the mélée the interests of the fisheries” 
would be lost sight of, President Roosevelt, in a message to Con- 
gress, after reciting briefly the lack of harmony im jurisdiction by the 
States, recommended that the General Government take over the 
control of the fisheries of the Columbia, as well as other interstate 
rivers. 

This had the effect of bringing matters to a head, and negotiations 
Were soon in progress looking to the preparation of a treaty between 
the two States by which uniform laws would be adopted, and thus 
each State have concurrent jurisdiction to the opposite shore of the 
river. The legislatures each appointed a committee of eight mem- 
bers to confer and frame joint legislation. The two committees met 
in Seattle, Wash., early in 1909, and agreed upon the following 
recommendations: 

First. A spring closed season from March 1 to May 1. | 

Second. A fall closed season from August 25 to September 10. 

Third. A Sunday closed season from 8 p. m. Saturday of each week to 6 p. m. the 
Sunday following between the Ist day of May and the 25th day of August. 

Fourth. We suggest the mutual recognition by each State of the licenses issued to 
floating gear by the other State. 

Fifth. That the State of Oregon repeal chapter 89 of the session laws of Oregon 
for the year 1907, relative to the operation of purse seines and other like gear on the 
Columbia River. 

Sixth. We recommend the enactment of similar laws in both States carrying an 
appropriation of at least $2,500 in each State and providing for the destruction of 
seals and sea lions and the granting of a bounty on the same, to be $2.50 for seals and 
$5 for sea lions. : 

Seventh. We recommend the repeal of both the fish bills passed under the provi- 
sions of the initiative and referendum in June, 1907, by the people of the State of 
Oregon, said bills being designated on the ballot as 318, 319 and 332, 333. 

The recommendations were enacted into law by both States, and at 
the same time the State of Washington in its bill also prohibited 
fishing for salmon within 3 miles of the mouth of the Columbia 
between March 1 and May 1 and between August 25 and September 
10, or salmon fishing on tributaries of the Columbia, except the Snake, 
between June 1 and Sept:mber 15; and also prohibited fishing for 
salmon by any means save by hook and line in the Kalama, Lewis, 
Wind, Little White Salmon, Wenatchee, Methow, and Spokane. 
Rivers and in the Columbia River 1 mile below the mouth of any of 
the rivers named. The agreement was subjected to a rather severe 
strain, however, when it was discovered that the Oregon Legislature 
had failed to provide the same closed periods for the tributaries that 
were enacted for the Columbia, thus leaving the Willamette, Clacka- 
mas, Lewis and Clark, and Youngs Rivers and Spikanon Creek open 
to fishing for 15 days in March and 15 days m April, while the 
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Columbia was closed. The cry of bad faith was at once raised by 
the Washington fishermen, and for a short time it appeared that the 
agreement would be broken at the very beginning. The Oregon 
Board of Fish Commissioners took the matter up, however, and by 
order closed these streams to all fishing during the times of closed 
season on the Columbia, and thus restored peace once more. 

This agreement continued in force until 1915, when the legislature 
of each State prepared for a thorough revision of its fishery code. In 
order to make this revision more effective, committees from both 
legislatures were appointed and held joint meetings in Portland, 
where they mutually agreed upon laws covering the fisheries of the 
Columbia River, and in order to make this agreement more binding 
the following chapter was inserted in the codes finally adopted: 

All laws and regulations now existing, or which may be necessary for regulating, 
protecting, or preserving fish in the waters of the Columbia River, over which the 
States of Oregon and Washington have concurrent jurisdiction, or any other waters 
within either of said States, which would affect said concurrent jurisdiction, shall be 
made, changed, altered, and amended in whole or in part only with the mutual 
consent and approbation of both States. 


As such an agreement between two States requires the approval 
of Congress, a bill ratifying same was introduced in Congress on 
December 16, 1915. This compact was not acted on by the 64th 
Congress. 

The conditions which prevail in Puget Sound adjacent to the 
botindary between Washington and British Columbia have also been 
the cause of serious anxiety to those interested in the perpetuation 
of the salmon fisheries. The great schools of sockeye salmon which 
are on their way from the ocean to the spawning beds in the Fraser 
River pass through this section, and it is here that the greater part of 
the fishing is done. The Province of British Columbia and the State 
of Washington are vitally interested in the preservation of these 
fish, but, unfortunately, they seem to be unable to agree upon any 
definite policy with regard to their conservation, although it would 
appear to the unprejudiced observer that it ought to be possible to 
find some common ground upon which they could agree. 

This condition of affairs on Puget Sound and similar conditions in 
other boundary waters led the General Government to take up the 
matter, and on April 11, 1908, a convention was concluded between 
this country and Great Britain for the protection. and preservation 
of the food fishes in international boundary waters of the United 
States and Canada. Both Governments appointed international 
commissioners—Dr. David Starr Jordan for the United States and 
S. T. Bastedo (who was succeeded later by Prof. Edward Ernest 
Prince) for Canada—whose duty it was to investigate conditions pre- 
vailing in these waters and to recommend a system of uniform and 
common international regulations. After an exhaustive investiga- 
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tion the commissioners submitted recommendations, which included 
the following affecting the boundary waters dividing the State of 
Washington and the Province of British Columbia, these waters 
being defined as the Strait of Juan de Fuca, and those parts of Wash- 
ington Sound, the Gulf of Georgia, and Puget Sound lying between 
the parallels of 48° 10’ and 49° 20’: 


GENERAL REGULATIONS. 


8. Disposition of prohibited catch—In case any fish is unintentionally captured 
contrary to the prohibitions or restrictions contained’in any of the following regula- 
tions, such fish shall, if possible, be immediately returned alive and uninjured to the 
water. 

4. Dynamite, poisonous substances, etc.—No person shall place or use quicklime, 
dynamite, explosive, or poisonous substances, or electric device in treaty waters for 
the purpose of capturing or killing fish. 

5. Pollution of waters—No person shall place or pass, or allow to pass, into treaty 
waters any substance offensive to fishes, injurious to fish life, or destructive to fish 
fry or to the food of fish fry, unless permitted so to do under any law passed by the 
legislative authority having jurisdiction. 

No person shall deposit dead fish, fish offal, or gurry in treaty waters, or on ice formed 
thereon, except in gurry grounds established by the duly constituted authorities. 

6. Capture of fishes for propagation or for scientific purposes.—Nothing contained in 
these regulations shall prohibit or interfere with the taking of any fishes at any time 
for propagation or hatchery purposes, and obtaining at any time or by any method 
specimens of fishes for scientific purposes under authority granted for Canadian treaty 
waters by the duly constituted authorities in Canada and for United States treaty 
waters by the duly constituted authorities in the United States. 

12. Capture of immature salmon prohibited—No salmon. or steelhead of less than 3 
pounds in weight shall be fished for, killed, or captured in treaty waters. 

13. Salmon weirs, etc., above tidal limits prohibited——No salmon and no steelhead 
shall be fished for, killed, or captured by means of a net of any sort, any weir or any 
fish wheel, above tidal limits in any river in treaty waters. 

14. Close season for sturgeon.—During the term of four years next following the date 
of the promulgation of these regulations no sturgeon shall be fished for, killed, or 
captured in treaty waters. 

15. Capture of fish for fertilizer or oil prohibited Fishes psefal for human food shall 
not be fished for, killed, or captured in treaty waters for use in the manufacture of 
fertilizer, or of oil other than oil for food or medicinal purposes. 

16. Naked hooks and spears prohibited—No spear, grappling hook, or naked hook, 
and no artificial bait with more than three hooks, or more than one burr of three hooks 
attached thereto, shall be used for the capture of fish in treaty waters. This regula- 
tion shall not prohibit the use of a gaff in hook-and-line fishing. 

17. Torching prohibited —No torch, flambeau, or other artificial light shall be used 
as a lure for fish in treaty waters. 


The following regulations relate specifically to the waters named: 


STRAIT OF JUAN DE FUCA AND ADJACENT WATERS. 


The following regulations (62 to 66, inclusive) shall apply to the Strait of Juan de 
Fuca, those parts of Washington Sound, the Gulf of Georgia, and Puget Sound lying 
between the parallels of 48° 10’ and 49° 20’ north latitude: 
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62. Close season for salmon.—From August 25 to September 15 in each year, both 
days inclusive, no salmon or steelhead shall be fished for, killed, or captured for com- 
mercial purposes in these treaty waters; provided, however, that in the waters to the 
westward of a line drawn southward from Gonzales Point to the shore of the State of ° 
Washington silver salmon, or coho salmon, may be tished for, killed, or captured from 
September 1 to September 15 in each year, both days inclusive. 

63. Weekly close season for salmon and steelhead.—F rom 6 o’clock Saturday morning 
to 6 o’clock on the Monday morning next succeeding, no salmon or steelhead shall be 
fished for, killed, or captured in these treaty waters, 

It is, however, provided that in the waters to the westward of a line drawn south- 
ward from Gonzales Point to the shore of the State of Washington the weekly close 
season shall begin 12 hours earlier, and shall end 12 hours earlier. 

64. Construction of pound nets.—All pound nets or other stationary appliances for 
the capture of salmon or steelhead shall be so constructed that no fish whatever shal] 

be taken during the weekly close season. The erection or addition to the pound net 
of a jigger is prohibited. 

65. Location of pound nets.—All pound nets shall be limited to a length of 2,500 
feet, with an end passageway of at least 600 feet between one pound net and the next 
in a linear series, such distance being measured in continuation of the line of direc- 
tion of the leader of such net, and a lateral passageway of at least 2,400 feet between 
one pound net and the next. 

On and after January 1, 1911, the mesh in pound nets shall be 4 inches in extension 
in the leader and not less than 3 inches in other parts of the net. 

66. Nets other than pound nets.—No purse net shall be used within 3 miles of the 
mouth of any river and no seine within | mile of the mouth of any river in these treaty 
waters. 

No gill net of more than 900 feet in length or of a greater depth than 60 meshes shall 
be used in these treaty waters. 


The effort to enact these regulations into law by our Congress met 
with decided objections not only on the part of the Puget Sound 
operators, but also from operators in other waters affected, with the 
result that the bill is now virtually dead. : 


V. THE SALMON FISHERIES OF SIBERIA. 


As on the Alaska coast, the aborigines of Siberia must have learned 
early of the excellent food qualities of the salmon which each year 
frequented the rivers of that country for spawning purposes, and 
not only ate them fresh but also dried large quantities for winter use 
of themselves and their dogs. 

Owing to the inaccessibility of the Siberian coast, due mainly to 
the lack of transportation facilities for many years, and the decided 
objection of the Russian Government to travelers roaming over the 
country, partly because of the presence of political and criminal 
convicts, and partly because of a fear that they might learn too 
much of its resources, there has been but little written, especially 
with regard to its fishery resources, about this remote section of the 
Russian Empire, and what little has been published is usually filled 
with inaccuracies, due, doubtless, in many instances, to the fact that 
the writer generally had to get most of his information at second and 
third hand and was also unfamiliar with fishery subjects. 

Most of the data given below were obtained directly from persons 
living in Siberia or Japan, most of whom are engaged in the fishing 
industry of Siberia, or from Americans who have on various occa- 
sions visited the country in order to view its fishing possibilities at 
first hand. 

SPECIES OF SALMON. 


All five species of salmon are to be found along the Siberian coast. 
Although we have very little authentic data relating to their move- 
ments, these are doubtless similar to the runs on the Alaska coast, 
where climatic and other conditions are very similar. Nearly all 
streams from the Arctic Ocean to north China seem to have runs of 
one or more species. The steelhead does not appear to be an inhab- 
itant of the Asian coast. 

The fishing carried on by the Russians has usually been along the 
rivers of the mainland, principally m the Amur and on Sakhalin 
Island. 

From very early times Japanese fishermen have frequented the 
Siberian coast and Sakhalin Island, the southern portion of the latter 
being owned by Japan, being drawn here mainly by the rich stores 
of salmon which could be secured easily and quickly and were so 
necessary to eke out the vast quantity needed to supply such a fish- 
eating nation as Japan. 
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The exhaustion of the fishery resources of many of the European 
waters belonging to Russia has forced some of her more enterprising 
fishermen to seek for new supplies in her Siberian waters, and as 
these resources become better known, and means of transportation 
are increased and improved, there will doubtless be a tremendous 
impetus given to their development. 


FISHING DISTRICTS OF SIBERIA. 


The Amur fishing district is subdivided into four districts, as fol- 
lows: Nikolaievsk, Chnirahsky, Pronga, and Sakhalin. The first 
named consists of 22 fishing stations belonging to the municipality 
of Nikolaievsk and 35 to the Department of Domains. The shore line 
is about 230 miles. Next in importance is the Chnirahsky district, 
and this includes some very important and valuable fishing plants. 
In the Pronga district are also several good fishing plants. The 
Sakhalin Island district includes all the fisheries of Russian Sakhalin 
Island north of 50° north latitude. 

The fisheries of the Usuri River, a tributary of the Amur, are 
controlled almost entirely by the local peasants, cossacks, and 
natives, who, owing to the inadequate means of transportation, are 
able to market but a small part of their catch otherwise than amongst 
themselves. The same is true also of Lake Hinka. 

The Kamchatka region has had the most important development 
of recent years, and now comprises within its boundaries most of the 
salmon canneries of Siberia. There are about 187 fishing stations 
in this district, the vast majority of which are held by Japanese. 

The Anadir district is said to be-richer in fish than the southern 
districts of eastern Siberia. The chief commercial fisheries are 
concentrated near the Anadir River. A considerable quantity of 
salmon is frozen in this district for export. 


FISHERY RIGHTS AND REGULATIONS. 


Along the entire seacoast of Siberia, by virtue of the Russo-Japa- 
nese convention of 1907, concluded for 12 years, the Japanese are 
permitted to engage in fishing on equal terms with Russians. In such 
sections there is no restriction with regard to the nationality of the 
laborers employed or the method of preparing the fish, except that 
the manufacture of fish manure from fish of the salmon variety is 
prohibited. On the face of it this convention looks like an equitable 
agreement, but in putting the Japanese on the same footing as the 
Russians it subjected them to a lot of unstated and arbitrary laws, 
by-laws, and local regulations, besides making the tenure exceed- 
ingly short, virtually only one year, as a result of which Japanese 
capital refuses to erect more than the crudest of plants. 
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Fishing rights in the gulfs and bays not included in the Russo- 
Japanese convention, such as Peter the Great Bay, Imperial Har- 
bor, Vanina Bay, Avatchinsk Bay, and others, as well as the rivers 
of Okhotsk and Kamchatka, are granted by the Governor General, 
without public tenders, to persons of good repute, but for one year 
only, and if they show their ability to establish a successful fishing 
station a lease for 12 years can be secured on the basis of paying a 
royalty of 2} cents per pood (36.112 pounds) of prepared fish. Un- 
der the terms of the lease only Russian subjects can be employed at 
the stations, while all sailing vessels serving the stations must be 
under the Russian flag. 

The regulations governing the river districts vary from those re- 
lating to coast concessions, and also vary from each other, as the 
local authorities in the river districts are authorized to issue tempo- 
rary rules and regulations to cover local conditions. 

On the Amur’ River, within the boundaries of the Nikolaievsk, 
Mariinsk, and Khabarovsk districts, the fishing stations are leased 
by public auction to the highest bidder, some on a long-term basis 
and others for only one year. At stations above the city of Nikola- 
ievsk, within 30 miles of the Amur estuary and farther, no foreign 
labor is allowed. Below the city of Nikolaievsk foreign labor can be 
employed to handle the fish on shore, but the actual fishing can be 
done only by Russian subjects. 

At the present time the chief aim of the Russian authorities is to 
break the monopoly the Japanese have of the fisheries along the 
ereater part of the coast. This will be an exceedingly difficult thing 
to do, owing to the proximity of the Japanese to the Siberian coast, 
the ease with which they can transport by water the necessary sup- 
plies, etc., for carrying on the fisheries, the vastly greater skill in 
carrying on this work displayed by them over their Russian com- 
petitors, and their unlimited supply of cheap labor, while the Russian 
fisheries are badly hampered as a result of the few Russian subjects 
available for such work and the consequent high wage cost of same. 
Japan also has another big advantage in that she is at present almost 
the sole market for the greater part of the salmon and other fishes 
taken in Siberia. The very fact of this fish being necessary for 
feeding her people will cause Japan to battle hard to hold her present 
advantage. 

The development of the salmon and other fisheries of Siberia has 
been much hampered by the disinclination of the Russian Govern- 
ment to permit foreigners to acquire fishing concessions except on 
very short tenure. As the Russians themselves are generally un- 
skilled in fishing operations, and are compelled to do the work with 
Russian labor, which is quite scarce, they do but little with their 
concessions. American capital would doubtless be available for de- 
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veloping Siberia’s fisheries were it assured of a sufficiently long 
tenure of lease with some other minor concessions. 


APPARATUS EMPLOYED. 


In the river districts somewhat primitive fishing apparatus is 
employed. Spears, dip nets, and the other simple forms which 
seem to be common to all savage tribes depending upon the water 
for the greater part of their subsistence, are all in use by the natives 
living along the upper reaches. 

Weirs of a primitive type are also used. These have a lead con- 
sisting of willow poles and branches built from the river bank or a 
sand bank out into the stream. At the outer end is attached a net 
compartment with a lead, into which the fish, which have been 
following the lead in the search for an opening, pass. Two men in 
a boat are anchored close by, and as soon as 30 or 40 salmon have 
passed into the compartment, it is hauled up and the fish emptied 
into the boat. after which the net is reset. 

Haul seines of varying lengths and depths are used in connection 
with the more important river fishing stations. 

Along the coast the Japanese use a floating trap net somewhat — 
similar to the type used in Alaska, also haul seines and a few gill nets. 


ABUNDANCE OF SALMON. 


It is exceedingly difficult to secure even approximate statistics 
of the Siberian catch of salmon, owing to the wide extent of coast, the 
totally inadequate means of transportation preventing close super- 
vision, the presence of so many foreigners who go directly home with 
their catches at the end of the season, and the crude system of control 
in operation by the authorities. 

The following table shows the catch of salmon in the four districts 
for the year 1898: 


Districts. Spring. Summer. | Autumn. 
Mibetaeyire ef e ere ke SLs ie eee WN Se Sea Ne 7,464,896 | 4,685, 430 
CTBYANS yes Oho nese eee pack oas pe eaves = Jaaeeiees ates 60, 000 873, 000 2, 662, 000 
BD ULE oct oe gd Pa gos enna: Sateen RA Ste eels ae 1,067,000 316,950 665,500 
Sani larieem neers eben ie tea ucian oe ron aoe ec ee selladsos oebieceisleas oes 666,000 635, 000 748, 000 
FOYE oo Uh as as $5 A la adic far Ne 1,793,000 | 9,289,846] 8,760,980 


In the Anadir district the catch in 1909 was as follows: Cape 
St. Michael, 91,616; above Cape Neuman, 8,234; Anadir River, 
150,746; Anadir River estuary, 9,864; Hanchelar River, 6,121; 
Cape Observation, 270,000; total, 536,581. The catch by natives 
and small Russian fishermen is estimated at about 3,000,000 and 
500,000 fish, respectively. In addition tb this, 130 barrels of caviar, 
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weighing 14 tons, were prepared, and there were 20 tons from Cape 
Observation. : 

According to the statistics of the Fisheries Control, the catch of 
salmon in the Amur River in 1910 was as follows: Spring salmon, 
7,701,344; summer salmon, 21,384,549; autumn salmon, 9,546,254; 
in all, 38,632,147. Of this number 34,649,025 fish were marketed 
and the balance consumed locally. Japan bought 23,228,481 fish, 
valued at $473,800; the balance was valued at $681,345. In addition 
there were 4,766,784 pounds of salmon caviar, valued at an average 
price of $0.114 per pound, totaling $543,413, which brings the total 
value of the salmon eatch and by-products up to $1,698,558. During 
the same year, in Peter the Great Bay, 8,263 salmon were caught. 

The number of salmon caught in eastern and western Kamchatka 
and in the bays and rivers in this region not included in the Fishing 
Convention, and at the Russian river stations, in 1911, was as follows: 


Bays and 


Western Eastern Ricer? 
Species. K Kam- Pisoni river Total. 
chatKa. ; outlets. 
Chawitoh, (hine®) << <0 55 ee 7,818 14, 036 
Kota (chum): ~~ <2 eco... se sss 2, 675, 000 6, 945, 390 
Kergsnalai(eed )s 6-58 5 Ss tei Sens 747, 000 3, 809, O40 
Garbusha (humpback).........-.-...------ 1, 411, 000 42,355, 680 
Rishuteh (ono) s:~.- o.<6-< 653 cose 179, 000 114, 200 628,170 
Agta Sek heeo es Ae ere 5,019,818 | 2,420,907 | 53, 752, 316 


In the Okhotsk district the catch amounted to 827,274 keta and 
37,790 krasnaia. Of salmon caviar 489 tons were prepared by the 
Japanese and 60 tons by the Russians. 

In 1915 about 50,000 barrels of pickled salmon were prepared on 
the Amur River. In the sections covered by the Fishing Convention 
6,000,000 salmon, mostly keta with a few krasnaia, were dry-salted, 
while 80,000,000 humpback salmon, called ‘‘salmon trout’’ in Japan, 
were so prepared. No fish were frozen for the European market, due 
to the war. A considerable quantity of caviar was prepared, but the 
quantity isunknown. The pack of canned salmon is shown elsewhere. 


FREEZING SALMON. 


As when the Russians owned Alaska, the exploitation of Siberia 
was carried on for many years by trading companies with large powers 
granted by the Government. In 1892 a very enterprising company 
was in charge, judging from the followmg extract from a letter 
written on February 2, 1893, by the late Eugene G. Blackford, the 
well-known fish dealer of New York, to the late Col. Marshall MeDon- 
ald, then United States Commissioner of Fish and Fisheries: 


I have just learned of the arrival in Chicago of 60,000 pounds of frozen salmon. 
They were caught in Petropavlovsk, Kamchatka. These fish are a new venture 
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undertaken by a commercial trading company who control that country, and these 
salmon have been taken from a river where none have been caught before, and my 
information is that they catch fish weighing as much as 150 pounds each. The above 
lot of fish was brought frozen to Tacoma and then shipped by refrigerator car to Chi- 
cago where they were sold to Mr. Booth of the Booth Packing Co., Chicago. Mr. Booth 
has declined to pay for them because of their not being in satisfactory condition. 

Nothing further appears to have been done in this line until in 1903, 
when a Berlin fish merchant outfitted and sent to the Siberian coast 
a refrigerator steamer with a capacity of 2,500 tons. The fish were 
caught mainly in the Amur River and were frozen immediately after 
being brought aboard. In all, 160,000 salmon were obtained, and 
these were in excellent condition when landed at Hamburg, Germany. 

In 1907 the Salmon Steam Fishing Co., a combined British and 
Japanese company, chartered the steamers Zenobia and Zephyrus. 
These vessels were fitted with refrigerating apparatus and cold-stor- 
age chambers and sent to the Kamchatkan Peninsula to get a cargo. 
Both secured good cargoes. I 

In 1909 two refrigerating steamers visited the coast and froze salmon 
for the European market. One vessel was outfitted by a British 
company and the other by a German company, J. Lindenberger (Inc.). 
The latter reported that the chum salmon, the principal species frozen, 
were large and very bright. The British steamer left England in 
April and arrived home again late in December. 


CANNING SALMON. 


In 1900 the Kamchatka Commercial & Industrial Co. (Litd.), was 
organized at St. Petersburg, Russia, by A. T. Prozoraf, president, of 
the St. Petersburg Chamber of Commerce, P.M. Grunwalt, H. T. M. 
Court, and A. A. Prozoraf, secretary. A complete canning outfit was 
purchased in the United States, and the first cannery in Siberia estab- 
lished at Petropavlovsk, Avacha Bay, Kamchatka. 

The San Francisco Trade Journal, under date of December 19, 1902, 
printed the following item relating to the operations of this cannery: 

On December 8 the Russian barkentine Bitte arrived from Petropavlovsk. Siberia, 


with 10,436 cases canned salmon. This is the first consignment of salmon received 
from them, 


The greater part of the pack comprised dog salndon) although they 
were labeled “pink” salmon, the rest being reds and ines. 

In 1903 the company did not operate, the fishing season being de- 
voted to movyine the plant to Ust-Kamchatka, at ‘the mouth of the 
Kamchatka River, where, after being in .use aleeoether for two or 
three years, it was abandoned and left all standing. 

In 1907 two canneries were established in the estuary of the Amur 


River, near Nikolaievsk, but beyond getting out samples they were 
never operated, 
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In 1910 A. G. Denbigh, an Englishman, built a modern cannery 
near the second site of the Kamchatkan Commercial & Industrial Co. 
That year the cannery produced only about 10,000 cases, but each 
year since the equipment of the plant has been enlarged and improved 
until in 1913 the pack amounted to 60,000 cases. Early in 1914-a 
complete one-line plant of American can-packing machmery was 
installed. 

In 1912 Mr. Denbigh built another cannery 14 miles away from the 
above plant. This plant was first operated with German and Nor- 
wegian sanitary machinery, but in 1914 a two-line American sanitary 
can-packing plant was installed, the can-making plant at the first 
plant making all the cans nee at the two canneries. : 

In 1915 a number of additions were made to both plants in the line 
of flat fillers, etc., while still more were in contemplation for 1916. 

Mr. Denbigh also operates a hand cannery at PoC on the 
west side of the Kamchatka Peninsula. 

Up to 1912 very few canneries, and these very primitive affairs, 
had been built by the Japanese, owing to the uncertainty of tenure 
referred to previously. The “ canneries’? were mere sheds or shel- 
ters where the cans—which were brought from Japan, made or half 
made—were filled, closed, and cooked, furnace-heated, vertical retorts 
being used for the latter purpose. If the owner lost his concession 
at the end of the fishing season he simply took his retorts away with 
him and the buildings were left to his successor. 

In 1912 a Tokyo company (Ichigumi & Co.) put up two canneries 
near the Ozernaya River in Kamchatka, while a Japanese from 
Niigata, Japan, also put up a small plant m the same vicinity. Both 
plants were cheaply built and operated with hand-power machinery 
and small vertical retorts. That year the two companies together 
packed about 13,500 cases of salmon. 

The same season Ichigumi & Co. put up another hand-power can- 
nery, and Tsutsumi & Co., of Hakodate, Japan, built two others of 
the same type near the Kamchatka River, on the east coast. 

In 1913 Tsutsumi & Co. built a modern cannery at Ozernaya and 
installed a complete line of American sanitary can-making and can- 
packing machinery. 

The same year Ichigumi & Co. put up two hand-power canneries 
near the Kamchatka River, having succeeded to the concessions for- 
merly held here by Tsutsumi & Co. In 1914 they built a modern 
plant and installed a complete line of American sanitary can-making 
and can-packing machinery. 

The St. Petersburg firm of S. Grooshetsky & Co., which has been 
engaged for a number of years in the freezing of salmon and in the 
preparation of salmon caviar, under the name of the Pacific Ocean 
Sea Industry Association, erected a cannery near Ozernaya in 1914, 
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and installed in it a full line of American sanitary can-making and 
can-packing machinery. This plant will compare favorably with 
most of our Alaska canneries. The buildings are of iron. 

In 1915 a number of extensive improvements in the way of new 
buildings, machinery, etc., were made to the various plants, and 
during the winter of 1915-16 several of the canning firms had repre- 
sentatives in this country selecting much additional machinery for 
use during the 1916 season. 

The following table * shows the detailed pack of canned salmon 
made by the various companies operating in Siberia in 1915: 


One-pound flats. 


Name and cannery location. 


A. G. Denbigh, Kamchatka River (2) Cases. | Cases. | Cases. | Cases. | Cases. | Cases. 
and Compocowa......-.--..--.------- 3} 58,000 |........- 26,000 | 38,000 }..-..-.... 122, 000 
S. Grooshetsky & Co., Bolsheretsk...... 1 GEOOO) [ERAS ESS siete eee 23,000 e222. 5.2. 29, 000 
Minard! Core eco ct ae ee ee Dt aseferes Sree lin cate atata lereratea ciara 7e O00} eames 7, 
Nichiro Fishing Co. (Ltd.), Kamchatka 
UAV OT ere eas jore Slee 1} 14,708 3, 334 Patents) ab al Seceas ose 32, 209 
Sugamivyar es ose SA ee ee 1 2200 T eases Sader Sse ee OME Wes BAe 5 
Tsutsumi & Co., Ozernaya.....--.-----. ADS 7s BOO! is See teeter ee rat 8,800 "2252.8 46, 600 
Hand-pack canneries, Kast and West 
IRamchatkad ss2e0y ese ee es ae 2 1,000) | eease cee Seances 4,000 | 10,000 | 15,000 
Bota ys ote ast soe ce - 10 | 119, 703 3,334 | 28,191 | 92,781 | 10,000 | 254,009 
@ Called “Pinks” in Siberia. ° % Includes 10, 80° cases one-half pound flats of 8 dozen each. 


The following table ® shows the pack of canned salmon in Siberia 
from 1910, the virtual inception of the industry, to 1915, inclusive: 


Years. Springs. | Reds. | Silvers. |‘‘Pinks.”a pump ~ | Total. 

Cases. Cases. Cases. Cases. Cases. Cases. 
TR UT as ae cl TIE cA a oe eae ng Pai arr Ma eh ee 5, 500 2, 500 2000s ee ueneeses 10, 000 
TUE) Ue ee eee ea a a gee EPS AO cea et ea eee 15, 000 6, 000 CHU 0 Os Sawa nt jeae 25, 000 
TA i SAG SS SUS aN DA AR aS | are 43, 500 18, 000 165000) (G22 soe 77, 500 
DC eee BOE Re aE Rey arr tera Aces ee eae ee 102, 900 7, 000 21, 000 2, 500 133, 400 
QUA Ne Mere cis) a ctab si Se ce sinc a eae sie Mee be eee | vats tea eialee 85, 000 22, 500 27, 000 2,000 136, 500 
MEQ g ee pg Se a es aN ews bo Shor oe 3,334 | 119,703 28, 191 92,781 10, 000 254, 009 
otal yes oF sss tak By hein oer Bice 3,334 | 371,603 84,191 | 162,781 14, 500 636, 409 


@ Chum salmon are marketed under a “ Pink’’ label. 


SALTING SALMON. 


By far the greater part of the salmon catch of Siberia is either 
pickled or dry-salted. This was the earliest commercial method 
initiated on the coast and has been followed for a number of years, 
mainly by the Japanese. The coast is dotted with concessions worked 
by Japanese, while there are large numbers in operation along the 
rivers, these being restricted to Russians. An idea of the extent of 


a From Pacific Fisherman Year Book for 1916, p. 44. 
bIdem., p. 39. 
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this branch of the industry may be gathered when it is stated that in 
1915 there were 50,000 barrels of pickled salmon prepared in the 
Amur region, while the Japanese dry-salted about 6,000,000 dog — 
salmon, including also a few reds, and 80,000,000 humpbaeks, or 
“‘salmon trout,” as they are called in Japan. . . 

In pickling salmon the fish are split down the back, the sides being 
held together by the belly. The roe, gills, and viscera are removed 
and the fish are then washed, and after salting are placed in large 
tanks for seven or more days, or. until they are thoroughly struck, 
after which they are packed in barrels, flesh side up, except the two 
top layers, which have the skin side up. To about 700 pounds of 
fish 180 pounds of salt are used. 

The dry-salting, next to drying, is the most primitive method 
employed in preserving salmon. The process consists simply in 
splitting the fish up the belly, removing the gills and entrails, and 
then filling the belly with salt. The fish are then placed in rows on 
matting and covered with salt, and other rows are placed on top of 
them until the pile is from § to 10 feet high, when the entire lot is 
covered with matting and left for about seven days, after which they 
are relaid and again covered with salt. For shipping the fish are 
packed in mats. 

A very odd feature in connection with the operation of most of 
the Japanese plants is that the salt to be used in curing the fish is 
usually dumped loose onto some level spot, with absolutely no coy- 
ering over it, and exposed to the elements. 

The Japanese consume enormous quantities of these dry-salted 
salmon. During the Russian-Japanese war the latter country’s fish- 
ermen were cut off from access to their usual fishing grounds, with the 
result that they were forced to look elsewhere for fish. During 1905 
and 1906 large quantities were prepared in Alaska, British Columbia, 
and Washington for this trade, but as soon as the war ended and the 
Japanese got access once more to their old fishing grounds, the Japan- 
ese duty on salt fish, which had been suspended during and for a short 
period after the war, was reimposed. As a result our fishermen soon 
quit the business, and since then operations on this coast have been 
almost wholly restricted to Japanese operating in British Columbia 
waters. 

At the height of the production on this coast Mr. iting, the Amer- 
ican consular agent at Hakodate, Japan, made the following sugges- 
tions to preparers and shippers of dry-salted salmon for the Japanese 
trade: 

The salmon should arrive in Japan by December 1. Most of these fish are used 
among the Japanese for New Year’s presents. After the new year the price inva- 
riably declines 20 to 30 per cent, and for a month or two the fish are difficult to dis- 
pose of, as the consumers always stock up before the new year. 


q 
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The salmon should weigh not less than 5 pounds when thoroughly cured. They 
should be free from spots, which are usually found on the ealmon if caught in fresh or 
brackish water. No Japanese would think of giving a calmon with red and black 
spots to a friend for a New Year’s present, and spotted fish never realize more than 
half the price obtainable for clean white fish. The ealmon should be split up the 
belly and should be salted with fine salt. Coarse salt always tears the flesh of the fish 
when being rubbed in. Care should be taken that the ealmon are not oversalted. 


Semga salting is a more improved and sanitary method than that 


_ of straight pickling and is used when the fish are being prepared for 


the European market. Selected fish are cut open along the belly and 
the viscera and gills are carefully removed. In order that the salt 
may penetrate the flesh more thoroughly, the flesh-on the inside is 
scored several times. The fish are then carefully washed and rubbed 
with brushes, after which they are kept on ice for 24 hours. The 
brine is carefully prepared and very strong. When properly struck 
the fish are repacked into barrels. 

‘‘Kolodka” is a very crude and cheap method of salting. The fish 
are half salted and half dried without being cut open, and are sold at 
the place where prepared. 

The natives prepare a great many salmon for the winter use of 
themselves and their dogs, the same as do the Alaskan natives. The 
fish are dried without the use of salt. The product is known as 

“youkala.” 

Some salmon bellies are also cut out and salted, although this has 
never attained to prominence. 

Some fresh salmon, as well as salted, are siabss for local con- 
sumption. 

Barrels, or tierces, for packing salmon are made from cedar, larch, 
or fir, with a net capacity of 900 to 1,000 pounds of fish, and are 
bound with wooden and iron hoops. 

62425°—17-——-8 


VI. THE SALMON FISHERIES OF JAPAN. 


Outside of Karafuto (that portion of Sakhalin Island, south of 50° 
north latitude, which belongs to Japan) and the Kuril Islands, the 
salmon fisheries of Japan are comparatively small, the principal por- 
tion of the immense catches made by Japanese fishermen being along 
the coasts of Siberia and Karafuto. 

All of the five species of salmon found on the American side are 
to be found in the waters of Sakhalin during the usual spawning 
periods. 

The chum salmon (O. keta), which is known in Japan as ‘‘sake,” and 
when canned as “ pink’ salmon, is to be found on Hokkaido Island, 
running up the various streams for spawning purposes from Septem- 
ber to December. 

On the same island is to be found also the masu (Q. masou), a 
salmon, according to Dr. Jordan,* very similar to the humpback, 
the scales being a little larger, the caudal fin without black spots, 
and the back usually immaculate. It is fairly abundant in the 
streams of Hokkaido, the island formerly known as Yezo, and is 
found nowhere else in the world. The author had an opportunity 
to examine a dry-salted masu (@t might be well to state here that in 
Japanese masu means “‘trout’’) at the fish house of the Royal Fish 
Co., in Vancouver, British Columbia, in January, 1916. The mana- 
ger, Mr. Emy, had imported the fish from his own country. Both 
in size and general appearance it closely resembled a humpback 
salmon, and when cut open the flesh had the same coloring obsery- 
able in our humpback. This species, and the true humpback found 
in more northern waters, especially in Siberia, are dry-salted in 
immense numbers and are generally marketed under the name of 
“white trout” or “‘salmon trout.” 

In Japan the “‘red trout’? seem to be our rainbow and brook 
trouts, which were introduced into Japanese waters some years ago. 
The red salmon (QO. nerka) is to be found landlocked in Lake Akan in 
the northern part of the island. It is smaller im size than the sea 
species. This species has been introduced into the waters of Honshu. 

The section of this report devoted to the salmon fisheries of Siberia 
treats quite fully of the activities of the Japanese in that quarter. 

In Sakhalin, or Karafuto, as it is called in Japan, the Japanese 
have had a rather checkered career. _At one time this island belonged 
to the Chinese Empire. Early in the nineteenth century the southern 


@ Fishes, by David Starr Jordan. p. 296. N. Y., 1907. 
lid 
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portion was occupied by the Japanese. In 1875 she bartered it to 
Russia in exchange for some small islands in the Kuril group. As 
a result of the Russo-Japanese War the southern half, or all that 
portion south of 50° north latitude, was in 1905 ceded to Japan. 

The salmon fisheries of this island are of much importance. For 
many years the Japanese had a virtual monopoly of them, but very 
early in the present century the Russians attempted to restrict con- 
siderably the activities of the Japanese fishermen, and encouraged 
her own subjects to compete with them. Many hundreds of Rus- 
sians and Koreans were encouraged to migrate to the island and 
engage in its fisheries. Despite these handicaps, the operations of 
the Japanese fishermen, according to the statistics shown below, do 
not seem to have suffered. 


Spring 
Years. Salmon. iniatt Total. 
Koku.b Koku.b Koku.b 
LET cosdcec 7 sae cabded nee bate cede don See aaee See pee es oeeeeere uae 8,589 34, 246 42, 835 
IAB. o sk sscessdet cheeetade Hesse est adeas 2beSs = Beiececeseaahesdose 6,335 11, 228 17,563 
BQO ere tase aac siete 1m ia)=\als elm infam min nla <li ale mle clam nemo nie ini = wimlm a winn 8,379 22,95 31,338 
IND. Sn eesaia ind sd Sse kee eo SS ORC HOSs an eee neces cee enass 7,719 8, 797 16,516 
IM... Sstessesboebeeshesae ss se Bee atese eae esdeee ga5e sceese ads a 3, 089 12,735 15, 824 
LOO ener e pp ei (Mme NT Meee See nen tae ciep neue sedate ngenalbceseecemtns 24,726 
a Species not specified. b Koku equals about 54 bushels. 


Considerable fishing is carried on around the island of Yetorofu, 
one of the Kuril group. Here are found red (O. nerka), silver (O. 
kisutch), and chum salmon (0. keta), also either the humpback or Dr. 


Jordan’s masu. 
CANNING INDUSTRY. 


The salmon canning industry in Japan proper was inaugurated by 
the Hokkaido Colonization Department, a local branch of the Federal 
Government. For some time this department had operated a fishery 
school on Hokkaido Island, at which experimental work in the canning 
of salmon and other fishery products was carried on. This estab- 
lishment canned considerable salmon during the Russo-Japanese War. 

This same department also established a fishery school on Yetorofu 
Island, one of the Kuril group, which was, in 1908, taken over by 
Subara Kakubei, a fisherman and graduate of the school, and used 
as a salmon cannery. 

Some years earlier, however, about 1892 or 1893, Fujino Shirobei 
started canneries in Shibetsu and Bekkai, Nemuro Province, Hok- 
kaido Island, and a short time later Idzumi Shozo also started a 
plant at Nemuro. For a number of years these three canneries were 
the only producers. The plants were quite primitive, the product 
small, and most of it was consumed by the Japanese Navy., A 
demand for the product was gradually worked up, however, and as 
a result there are now a number of small canning plants on Hokkaido 
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Island proper, the Kuril Islands, and Japanese Sakhalin. Most of 
these plants devote the major part of their energies to the: packing 
of crab meat, the canning of salmon being in most cases a side issue. 
A few of the plants have been equipped with machinery, but the 
large majority are hand-pack plants, employing but a few persons. 

Most of these plants pack what is called ‘‘white trout,” which is 
really the humpback or masu salmon. In 1912 there were in Hok- 
kaido and adjacent islands 21 canneries which packed 730 cases (48 
one-pound flat cans each) of red (O. nerka) and 72,770 cases (48 
one-pound cans each) of “‘ white trout,” a total of 73,500 cases. 

On the Japanese portion of Sakhalin Island 4 canneries packed 
10,120 cases (48 one-pound cans each) of ‘‘ white trout’’ in 1912. 

The pack of canned salmon in Japanese territory in recent years 
has been as follows: 


Hokkaido Karafuto 


Years. . qiapangsd Total. 
and Kurils: Sakhalin). 
Cases Cases Cases. 
QD SER FS SPE ALIA aCe BRIN RS Nee ed a 73, 500 10, 120 83, 620 
i USP TRUS COORG at RANI LES I CUS ah a a NE 46,.000)|) 2.222520 46, 000 
pS) 2 SAP SI aot Dee SAO IOS aaa 10 A Ate oe Meet epee 50, 450 15, 000 65, 450 
i015 SEE) BQH AU SBE a Sono SEB OS CUS BEE SSE CoqoeceerebsoooTeE sae 55, 000 15, 000 70, 000 


The following table shows the quantities and value of salmon and 
trout taken by the Japanese fishermen in certain years: 


Salmon. Trout. 
Years. “cm ~w—om————— 
Pounds. Yen. Pounds. Yen. 
AGO. Ae Rye Oe ae BY a ee aa ae Bie oe nt ES Oe ° 722, 475 454, 662 923, 025 121, 499 
1907 2 ee eR Ok CE eR Ce Sens ee even rere eno 9, 286, 267 892, 879 4, 500, 008 332, 316 


Tey eas SRS AT ORI UTC N FS RR oe SY a 26, 438,017 | 1,594,230 | 44,038,383 | 928,513 


FISHERY METHODS. 


In Japanese waters salmon are taken by means of trap nets, haul 
seines, and gill nets. 

The haul seines used along the seashore have a length of about 500 
fathoms. Each is carried by a boat of 9 feet beam with 30 men, and 
the right wing, called the “outing wing,” is first paid out as the boat 
- heads out from the beach. When the pocket, or bunt, is cast, the 
boat turns its course toward the right and steers gradually landward, 
casting the left wing. When the school is encircled the seine is hauled 
eens by the seine ropes. | 

The floating trap net used for sane is known as “‘kaku-ami,” or 
square trap net. This consists of amain net andlead. The main net, 
or heart, is 70 fathoms long, 10 fathoms wide, and 10 fathoms deep, 
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and the lead is 120 fathoms long. The latter guides the fish toward 
the main net. When being fished the pot is hauled up by a boat crew 
and the fish transferred to the boat by means of a dip net. 


FISH CULTURE. 


The artificial culture of salmon is carried on in 56 hatcheries, which 
are distributed in Hokkaido and the prefectures of Aomori, Akita, 
Yamagata, Niigata, Toyama, Kyoto, Iwate, and Miyagi. Nine of 
these belong to the government of Hokkaido and other prefectures, 
while the rest are owned by fishing associations, individuals, or corpo- 
rations. The number of young salmon distributed by these hatch- 
eries amounts to over 80,000,000 a year. 

The largest hatchery is the one at Chitose, under the supervision of 
the Hokkaido Fishery Experimental Station. It was established in 
1887, and it is estimated that the fish distributed by it number from 
20,000,000 to 30,000,000 yearly. 

The salmon Saudheas of Murakami, Niigata Herel, dates as far 
back as 1881, when a regulation pertaining to the preservation of 
young ep cham in the River Miomote was enacted by the prefecture of 
Niigata. This was first called the ‘Murakami Salmon Raising 
Plant,” but in 1891 it was turned into a hatchery, and is now distrib- 
uting 2,000,000 young salmon a year. The salmon hatchery of 
Nitta River, Fukushima prefecture, is very similar in its history and 
organization to the above. 

The industry has during the last few years become very popular in 
Yamagata prefecture, where 22 hatcheries are in operation as private 
enterprises. 

In the prefectures of Shiga, Miye, Shizuoka, Nagano, Yamanashi, 
Kanagawa, Akita, Niugata, Hyogo, Miyazaki, and Hokkaido, the masu 
(O. masow) and the landlocked hime-masu (O. nerka) are raised and 
_distributed in the lakes and rivers. There are eight hatcheries work- 
ing on these species. The hatchery of Lake Towada, Akita prefec- 
ture, first transplanted hime-masu from Hokkaido in 1902, and it is 
now hatching from 5,000,000 to 10,000,000 eggs a year for the purpose 
of distributing the fish among the different districts, 


VII. METHODS OF PREPARING SALMON. 
CANNING. 
EARLY DAYS OF THE INDUSTRY. 


In the salmon industry canning is, and has been almost from 
the time of the discovery of a feasible method of so preserving the 
fish, the principal branch. The first canning of salmon on the 
Pacific coast was on the Sacramento River in 1864, when G. W. 
and William Hume and Andrew S. Hapgood, operating under the _ 
firm name of Hapgood, Hume & Co., started the work on a scow 
at Washington, Yolo County, Cal. The Hume brothers, who 
came from Maine originally, had been fishing for salmon in the 
Sacramento River for some years before the idea of canning the 
fish had entered their minds, while Mr. Hapgood had previously — 
been engaged in canning lobsters in Maine, and was induced by the 
Humes to participate in order that they might have the benefit of 
his knowledge of canning methods. The late R. D. Hume, who 
worked in the original cannery, and later became one of the best- 
known canners on the coast, thus describes the plant and the methods 
employed: ¢ 


Before the arrival of Mr. Hapgood [from Maine] the Hume brothers had purchased 
a large scow, on which they proposed to do the canning of salmon, and had added 
an extension to the cabin 18 by 24 feet in area, to be used as a can-making shop. This 
had a shed on the side next to the river for holding any cans that might be made in 
advance of the packing season. A few days after the arrival of Mr. Hapgood [March 
23, 1864], the tools and machinery were packed and put in position. Mr. Hapgood 
made some stovepipe and two or three sheet-iron fire pots, and in a short time was ready 
for can making. The following list of tools and machinery will show how primitive 
our facilities were as compared with present methods: 1 screw hand press, 1 set cast- 
iron top dies, 1 set cast-iron bottom dies, 1 pair squaring shears, 1 pair rotary shears, 
1 pair bench shears, 1 pair hand shears or snips, 1 pair 24-inch rolls, 1 anvil (weight 
50 pounds), 1 forging hammer, 1 tinner’s hammer, 1 set punches for making stovepipe, 
1 rivet set, 1 grooving set, 2 iron slabs grooved on one side to mold strips of solder, 1. 
iron clamp to hold bodies of cans while soldering the seams, 1 triangular piece of cast 
iron about three-eighths of an inch in thickness and 6 inches in length, with a wooden 
handle attached to the apex, also used for holding can bodies in place while being 
seamed. 

The process of canning was as follows: The bodies of the cans were first cut to proper 
size hy the squaring shears, a line was then scribed with a gage about three-sixteenths 
ofan inch from one edge, and they were next formed into cylindrical shape by the rolls. 
They were then taken to the soldering bench and one edge lapped by the other until 


aThe first salmon cannery. By R.D. Hume, Pacific Fisherman, vol. i, no. 1, January, 1904, 4, 
19-21. 
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the edge met the line that had been scribed and fastened there by being soldered a 
small part of the length to hold them in place for the further purpose of seaming. 

They were then placed either in the iron clamp, which had a piece of wood attached to 
its under side, and held firmly, the clamp being closed by the operation of a treadle, 
or were slipped on a piece of wood, which was bolted to the bench, while being held 
in place by the triangular hand seamer, which was pressed down on the lap of the seam 
by the left hand of the operator. When this had been done a piece of solder, which 
had been prepared by shaking in a can together with rosin, was placed on the seam 
and melted and rubbed lengthwise of the seam. After cooling the bodies were ready 
for the end or bottom, which operation -was brought about by first cutting out circular 
blanks with the rotary shears, and then placing them in the cast-iron die and bringing 
the handle of the screw press around with a swing with force enough to form up the 
end or bottom. In this operation there were many difficulties, as the ends or bottoms 
would many times stick to the upper part of the die and refuse to come off, and finger 
nails were pretty short in those days. To get the ends out of the lower part of the die 
was not so bad, as a wooden plunger operated by a treadle knocked them out, but some- 
times they were in pretty bad shape. When the bottoms or ends were ready they were 
slipped on the bodies and the edge of the bottom rolled about in a pan of powdered 
rosin until the seam was well dusted. A piece of solder similar in size and preparation 
as used, for the side seam was placed in the can. It was then placed on the smooth 
side of the cast-iron slabs, and the operator, with a hot soldering copper shaped to fit 
the circle of the can, melted the solder and by turning the can rapidly soldered the 
full circumference. The output of this can factory was very imperfect, as at least 
one-half of the seams burst, owing to the lack of experience of the manager or want of 
good judgment. 

When the can making was well underway Mr. Hapgood then turned his attention 
to getting the apparatus for canning on board the house-boat. This in the cooking 
department consisted of a kettle made of boiler iron about 36 inches in diameter and 
‘5 feet in depth, set in a brick furnace and fired from underneath. Alongside was a 
- round-bottom, cast-iron pot holding about 60 gallons of water and heated in the same 
manner. These kettles, with a dozen coolers or circular sheet-iron pans with ropes 
attached and with holes cut in the bottoms for drainage, aset of 5-inch blocks and tackle, 
with a sheet-iron fire pot and a scratch awl, completed the bathroom outfit. The 
can filling and soldering room was furnished with a table through the center, where 
cutting the salmon in pieces to suit and the filling of the cans was done. On each side 
of the room there was a bench running the full length, on the end of one of which the 
cans were placed to receive the pickle, which was used at that time instead of the small 
quantity of salt that is placed in the cans during the operations of these later days. 
After the salmon had been cleaned by removing the entrails and washing them out- 
side the covered portion of the scow, they were brought inside and placed on the table, 
and a man with a butcher knife in one hand and a stick in the other, which had a mark 
showing the length of the pieces desired, cut gashes in the side of the salmon as a 
guide and then cut the fish into sections corresponding to the length of the mark on 
the stick. He then proceeded to cut the sections in pieces to suit the cans. Then 
three or four operators placed the salmons in the cans and shoved them along the table 
to where a boy wiped the top edge and passed them along to two others who placed 
tops which fitted inside of the rim. The cans were then taken in wooden trays to 
the bench opposite the starting point, which was fitted with four sheet-iron pots, 
and at the one nearest the entrance to the house on the scow a man put a soldering 
flux on the top edge, which was made by adding zinc to muriatic acid, and then with 
a pointed soldering copper and a stick of solder melted the solder until a small portion 
could be drawn around the groove formed by the edge of the can and the bevel of the 
top. From there the cans were taken to the other parts of the bench, where two men 
finished soldering the head in, and then taken to the third man, who soldered, or, as it 
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was called, buttoned, the end of the seam lap. The cooking department or bathroom, 
as it was called, was separated from the filling and soldering room by a pariiiicn: 
The cans were shoved through a hole in the partition. 

At this time the process was a secret. Mr. Hapgood did the cooking and all the 
work done inside, no one but a member of the firm being allowed to go in. This 
privacy was continued until the firm moved to the Columbia River and, the labor 
becoming too arduous for Mr. Hapgood to perform alone, a boy by the name of 
Charlie Taylor was taken in as an assistant. * * * 

But to return to the original proposition: When the filled cans had been soldered 
and entered the bathroom they were put in the coolers and lowered into the cast- 
iron pot, one cooler of cans being cooked at a time. The cooler was lowered into the 
boiling fresh water until the cans were submerged to within 1 inch of the top ends and 
left to cook for one hour; then they were hoisted out and the vent holes in the center 
of the top soldered up, after which they were dumped into the boiler-iron kettle, 
which held a solution of salt and water of density sufficient to produce, when boiling, 
a heat of 228° to 230° F. They were cooked in this solution for one hour and then 
taken out of the kettle with an iron scoop shaped like a dip net, with a wooden handle 
about 6 feetin length. They were dumped into a tank of water on the other side of the 
' partition which separated the bathroom from the packing room through an opening 
in the partition, receiving many a bump and bruise in the operation. Then they 
were washed with soap and rag to remove the dirt and grease, each can being handled 
separately. When this was done they were piled on the floor of the packing room 
and in a few days were painted with a mixture of red lead, turpentine, and linseed 
oil, for at that time buyers would have no canned salmon, no matter how good the 
quality, unless the cans were painted red. 


When packs of 10,000 to 15,000 cases were made in a season 
only the absolutely essential machinery was used, the rest of the 
work, such as cutting and cleaning the fish and placing them in the 
cans, being done by hand. When larger canneries were constructed, 
especially in Alaska, where labor is expensive and difficult to obtain, 
the greater part of the workmen having to be brought up from the 
States, machinery to do as much as possible of the work became 
absolutely essential. The inventive genius of the country came to 
_ the rescue and one by one machines for cutting, sliming, and 
‘cleaning the fish, filling the cans, putting the tops on, and washing 
them were invented and put into use, while automatic weighing 
machines were produced and extensive improvements and alterations 
were made in the machines previously in use. There are to-day 
many large manufacturing establishments which devote all or the 
ereater part of their facilities to furnishing machinery and supplies 
to this giant branch of the salmon industry. 

When salmon canning was in its infancy a pack of from 150 to 200 
cases was.considered a good day’s work. Now it is not an uncommon 
occurrence for a cannery to turn out from 2,500 to 4,000 cases im one 
day, and there are a number which have even greater capacity. 

During the height of the salmon run, a cannery is an exceedingly 
busy and interesting place, and a description of the methods used at 
the present time will show the giant strides the industry has made 
since the days of Hapgood, Hume & Co. 
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HANDLING THE SALMON. 


At convenient spots near the fishing grounds large scows and 

lighters are anchored and the fishing crews deliver their catches 
aboard these, the tallyman on each scow keeping a record and giving 
the crew a receipt. Men fishing near the cannery deliver their catch 
alongside. Steamers and launches are used to tow out empty scows 
and bring in those filled. In the old days the fish were pitched by 
hand into bins on the wharves, but this laborious method has been 
superseded by the use of an elevator, which extends from a short dis- 
_ tance above the top of the wharf to the water’s edge, provision being 
made for raising or lowering the lower end according to the stage of 
the tide. This elevator is slanting, and is made of an endless chain 
operating in a shallow trough. About every 2 feet there is attached 
to the chain a crosspiece of wood.. At the top of the elevator are 
chutes which deliver the fish at various convenient spots on the 
cutting-room floor. 

At a few places tracks have been run down to the low-water stage 
and the steamers, launches, and scows come alongside. Small cars 
are run down to the vessels, to be filled by men pitching the fish 
from the boats, and the cars when filled are run up to the cutting 
room and dumped upon the floor. At other places men armed with 
pews (single-tined forks) pitch the fish up to the wharf, where other 
men pitch them to the cutters. 

If the salmon have been in the scows from 20 to 24 hours they 
are used as soon as possible after being delivered at the cannery ; 
otherwise that length of time is usually allowed to elapse, the can- 

“nerymen claiming that if not allowed to shrink the fish will be in such 
condition that when packed much juice will be formed, so that in 
“blowing,” after cooking in the old-style method, light-weight cans 
will be produced. 

- Before dressing the fish a stream of water is kept playing over them 
in order to remove the dirt and slime, after which men with pews 
separate the different species into piles convenient to the dressing 


tables. 
DRESSING. 


A number of the small canneries still use the old hand method of 
dressing the fish, and in such places the selection of the butchering 
or dressing gangs is of prime importance. Two men constitute a 
“‘butcher’s gang,” and the number of these gangs is dependent upon 
the output of the plant. Boys place the fish, with the head out, upon 
the cutting tables. One man cuts off the heads, and is followed by 
another who removes the fins, tails, and viscera. The offal is thrown 
into a chute, whence it passes into the water under the cannery 
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or into a scow moored underneath, while the dressed fish is trans-. 
ferred to a tank of water, to be scaled, washed, and scraped. It is 
then passed to another tank of water, where it receives a second 
washing, scraping, and final brushing with a whisklike broom, which 
removes any offal, blood, and scales that were overlooked in the first 
washing, after which it is removed to large bins on either side of the 
cutting machine. 

The most useful cannery inventions in recent years have been of 
machines for doing the work of the dressing gangs. Several have 
been invented and work more or less satisfactory. ‘The one commonly . 
known as the ‘‘Iron Chink,” now in general use in canneries where 
such machines are employed, was first used in 1903 at Fairhaven (now 
Bellingham), Wash. It removes the head, tail, and fins and opens 
and thoroughly cleans the fish ready to cut into pieces for the cans. 
By the use of these machines the dressing gang is almost entirely done 
away with, dispensing with 15 to 20 men. This same machine is now 
so arranged that the fish after dressing are also ‘‘slimed”’; 1. e., the 
thick mucus covering the skin reambyed. 


CUTTING. 


The usual method of cutting the salmon is by a machine. Thisis 
generally a large wooden cylindrical carrier, elliptical in shape, thus 
having a larger carrying capacity. Ledges or rests on the outside 
the length of the carrier are wide enough to hold the fish, and are 
slit in cross section through the ledges and outer casing to receive 
the gang knives. The latter are circular, fixed on an axle at the 
proper distances apart, and revolve at the highest pomt reached by 
the carrier and independently of the latter. The carrier and gang 
knives are set in motion, each revolving on its own shaft. As a rest 
on the carrier comes to a horizontal position, men stationed at the 
fish bins lay a fish on each ledge as it passes. Thence it is conveyed 
to the revolving gang knives and, after bemg divided, passes through 
on the downward course, sliding off the rest into the filling chute. 
The knives in these machines are so arranged as to cut the fish 
transversely in sections the exact length of the cans to be filled. 

The rotary cutter shunts the tail pieces to one side, and these are 
carried by means of a chute to baskets. The tail pieces are canned 
separately. As the tail portion is much smaller, with less meat, it 
can not be placed in the cans with the middle and head sections 
without detracting from their value, but if packed under a distinct 
and separate label, as is now done, there is no reason why the tails 
should not supply the demand for a cheap grade of fish. 

In some of the smaller canneries, especially in those packing flat 
cans, the gang knives are worked by hand. In this case the knives 
are not circular, but elongated or semicircular in shape, tapering at 
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the outer ends. They are mounted on an axle having a large iron ~ 
lever at one end, and when this lever is raised the ends of the gang 

_ knives are thrown up and back. The fish is then placed in position 
under them and the lever pulled forward, the knives, with a scimitar- 
like movement, dividing the fish. : 

The original method of cutting was by means of a long knife 
wielded by a Chinaman who stood at a regular butcher’s block. 
Although his strokes were incredibly quick, the rotary cutting ma- 
chine is a vast improvement over the old way. 


SALTING. 


Every can of salmon is seasoned with one-fourth of an ounce of 
salt, which, to insure uniformity, is added by mechanical means. A 
table is used, in the top of which are holes equal distances apart. 
On the underside of the top is a sheet-iron plate, with an equal 
number of holes, which slides in a groove at the sides, and is worked 
either by a hand or foot lever. Just below is an open space large 
enough to accommodate a tray holding 36 or 48 cans. A workman 
stands in front of the table and slides a tray of cans into the open 
space. He then throws a quantity of salt upon the table and im- 
mediately scrapes this off with a thin piece of wood, each hole being 
filled in the operation, and the salt beg prevented from falling 
through by the iron plate underneath. The lever is then pressed, the 
iron plate moves forward until the holes in it are directly under the 
table top, when the salt drops through into the cans. This opera- 
tion can be repeated four or five times in a minute. Some canneries 
now use a small salter attached to the filling machine and this 
deposits the required amount of salt in the can as it is passing by on 
its way to be filled. 


FILLING THE CANS. 


Most canneries now use filling machines, although a few, more 
particularly those packing flat and odd-sized cans, still fill by hand. 

The filling machine consists of a chute with a belt to which are 
attached wire racks about 4 inches apart, set at an angle to prevent 
the salt from spilling out, into which the salted cans are fed from the 
floor above and pass into the machine. At the same time the divided 
sections of salmon pass down another chute into the mouth of what 
looks like a hand coffee mill. They pass through here down a smaller 
chute and are forced by two dogs into a receptacle through which 
the plunger, or filler, passes. Here the plunger comes opposite the 
open mouth of the empty can, which when it reaches this point is 
caught by a clasp or hook and held in front of the plunger, which is 
immediately thrust forward through a chamber filled with salmon, 
cutting the fish longitudinally and at the same time filling the can. 
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The next movement forces the can out upon a table. When running 
at full speed, one of these machines will fill about 80 cans a minute. 
On being released by the clamp the cans roll upon a long table 
and are picked up by a man stationed here, who strikes each one 
upon a square piece of lead set in the table, in order to settle the 
contents down into the can and for the purpose of detecting any 
deficiency in weight. If not quite full the cans are pushed to the 
other side of the table, where a woman or man adds the quantity of 
fish needed, a supply of small pieces being kept at hand for this 


purpose. Generally the cans overrun in weight, frequently as much - 


as an ounce. Occasionally a can is weighed in order to see that 
the machine is in perfect adjustment. In many canneries weighing 
machines are arranged in the ‘‘line’’ and these throw out the short 
weight cans. . 

In the hand method the fillers stand on each side of a long table 
with a trough running down the middle from end to end. This is 


filled with the cut pieces of salmon, and the fillers, usually women 


and children, put into the cans large pieces at first and then smaller 
pieces to occupy the vacant spaces. 


WASHING THE CANS. 


In the old style method the cans are put upon an endless belt by a 
workman and pass from the filling-machine table to the washing 
machine. ‘This is a rotating apparatus, consisting of an iron frame- 
work holding 10 rests or stands on which the cans sit. Immediately 
overhead are small perpendicular shafts with an iron cap, the diam- 
eter of a can, fixed to the end of each. Hach can as it reaches the 
machine is caught by one of the washers and the cap brought down 
over the top, a tight-fitting flange preventing water from getting 
inside. Revolving rapidly as it goes, with a stream of water against 
it of sufficient force to remove the dirt and grease, the can is carried 
until the machine has revolved 180 degrees, when it is released and 
passes out on a belt. A more modern method is to use jets of steam 
for washing, while one of the latest devices is to clean the cans by a 
cold-air blast which strikes directly on the top edge. <A set of brushes 
against which the cans revolve is used in a few canneries. 

After being washed the cans continue on an endless belt and pass 
two children whose duty is to put a small piece of scrap tin on the 
top of each. These pieces are called ‘‘chips,”’ are from 14 to 2 inches, 
and are scraps from the sheet tin used in making the tops of the cans. 
The shape is of no particular importance so long as the pieces are 
_long enough to cover the hole in the top of the can, or the cap as it is 
called. 
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The endless belt delivers the can to the capping or topping machine. 
On reaching this the can passes under a cap holding a top, the latter 
being fed in through a separate aperture, and the cap immediately 
falls with just sufficient force to put the top on the can without 
injuring either. The can is then forced out from under the capper 
by the rotation of the machine, and the next capper is brought 
around to receive another can. As the cans revolve they are carried 
under a crimper, situated directly opposite the capper, which presses 
the edge firmly around the body. While one can is being topped 
another is being crimped, after which it rolls out upon a belt on its 
side, and is taken through the acid trough. Before the tops are 
sealed the edges must be treated with a solution of muriatic acid, 
which is in a glass receptacle and is applied just before the cans are 
rolled through the acid trough on the endless belt. 


SOLDERING. 


For many years the tops and also all other parts of a can were . 
soldered by hand, a long, tedious, and expensive process, which even- 
tually gave way to the soldering machine. This is composed of an 
endless chain about 6 feet long, revolving around two shafts at either 
end of an iron trough. In the bottom of the trough is the solder, 
which is kept at molten heat by a row of oil blast jets underneath. 
Between the lower part of the chain and trough is just. enough room 
for the cans to pass without jamming, and they are forced along the 
trough by a chain in contact with their sides. They enter the trough 
at an angle, their bottoms slightly inclined, which causes the top 
rim to be submerged in solder, thus distributing it evenly all around 
the edge. _ 

In passing through the trough the cans make about half a dozen 
revolutions, which cause the tops to become very hot, and it is to 
prevent them from being blown off by the pressure of the steam 
which quickly generates that the center hole in the top is made. The 
““chip’’ previously mentioned prevents the hole from being choked 
with salmon. 

A soldering machine having, instead of the endless chain to give 
motion to the cans, a metal spiral running the length of the machine 
and revolving on an axle through the center, is used in some can- 
neries. Each loop grasps a can and follows it to the end, thus giving 
the cans the proper motion and preventing them from rolling side 
by side and lapping the solder over the ends, as is frequently the case 
with the chain machines. . 

A few canneries use a revolving cooler, which has a disk upon 
which the cans rest. This disk is filled with running water, and 
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after it makes two revolutions the cans are forced into an inclined 
trough under a stream of water. The usual method, however, is 
for the cans on leaving the soldering machine to pass under sev- 
eral jets of water to set the solder and at the end of the belt to be 
transferred by workmen to coolers or crates, which are made of flat 
strap iron, square shaped, and holding about 96 cans. The cooler 
having been filled, it is placed upon a square truck and rolled aside, 
where the vent holes are stopped with a drop of solder. 


TESTING. 


The testing tank is a square wooden tank filled with water heated 
almost to the boiling point by steam pipes arranged in a coil at the 
bottom. The coolers are hoisted into the test tank by a block and 
tackle attached to an overhead track, which permits them to be 
swung to any place desired. 

This test is for the purpose of deveoting leaks due to imperfect 
soldering and is conducted by two workmen skilled in this operation. 


The slightest leak is detected by the appearance of small bubbles — 
issuing from the cans. The spots where the bubbles appear are ~ 


marked with a small iron tool held in the hand, and the cans are 
taken out and placed in small wooden trays, in which they are carried 
to the bench men, whose duty it is to mend them. Cans that have 
been mended are again tested as before. The bench men are located 
in front of a long bench on which are numerous fire pots, supplied 
with oil and air led through small tubes, in which the soldering irons 
are kept heated, the heat and air being regulated by connecting 
valves. Kerosene oil and gasoline are the fuels generally used now. 


COOKING. 


The salmon are invariably cooked in rectangular retorts which rest 
in a bed and have a track running the long way. In front of each is 
a turntable for the purpose of receiving trucks coming from any diree- 
tion. Four trucks, each holding 6 coolers of cans, piled one upon 
another, are run into the retort, which is then closed and steam 
turned on, entering at the bottom. The amount of pressure is from 
6 to 12 arunds. the heat 250° F. In most establishments the first 
cooking is continued about 60 minutes. 

After the first cooking the coolers are taken out and placed on a 
long table called a ‘venting table,” where the cans are pricked with 
a wooden-headed hammer fitted with a small brad, to allow the steam 
and superfluous water to escape. After the venting has been done the 
holes are soldered up, the coolers again loaded on a truck and rolled 
into the second retort, where they are subjected to the same pressure 
of steam and heat as in the first cooking and for a period of about 60 
minutes, 
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COOKING THE SALMON IN RETORTS. 
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_ In some canneries the retorts for first cooking are made of heavy 
plank, well bolted to resist the steam pressure. 

In the early days much secrecy and mystery was thrown about the 
cooking, and the work was carried on in a separate room, known as 
the ‘‘bathroom,” under lock and key. The first cooking was done in 
common tubs. The early retorts were made of wood. Later, round 
iron kettles were substituted, nearly one-half consisting of cover, and 
round crates were used for holding the cans. 

For many years cannery men believed that the double cooking of 
salmon was absolutely necessary, but in 1898 F. A. Seufert, at his 
cannery on the Columbia River, at Seuferts, Oreg., a short distance 
above The Dalles, discarded this idea, and has since used a one- 
cooking method. By the new process the cans are tested for leaks 
after the center hole in the top is soldered up, as before, and are left 
in the retort 70 minutes at 245° F. and 12 pounds steam pressure. 
According to its originator, this method saves more than one-half 
the labor in the bathroom, saves nearly one-half the labor in washing 
the cans after cooking, and also better retains the color of the fish. 


SANITARY CANS. 


A comparatively recent improvement in the salmon-canning 
business, and one which accomplishes the same purpose as the single 
cooking in retorts, is that of ‘‘sanitary cans,” so called. These cans 
are now used by the majority of the salmon canneries. In order to 
use these cans a quite radical, but economical, change in machinery 
is necessary. As the cans leave the filling machine they pass to the 
clinching machine, which attaches the top of the can loosely to the 
body in such a way that it allows the gas in the can to escape, yet 
prevents the fish from coming in direct contact with the steam of 
the exhaust box. In this way the condensed steam which accumu- 
lates in the exhaust box is kept from entering the can, thus keeping 
water out of the can. This overcomes the difficulty caused by the 
bleaching of the fish. 

The cans then pass into a steam auiane consisting in one type 
of a box about 30 feet in length, in which are dips endless-chain belts 
running side by side. Under and over each belt are steam coils, and 
under each of the lower coils are single pipes, which through small 
holes throw jets of live steam upon the coils, creating an intense 
heat. The cans pass along the first belt, are then transferred to the 
second belt, on which they return to the entrance of the box, whence 
they pass to the third belt, and continuing along this to the end 
pass out to the topper and crimper, the whole operation occupying 
from 5 to 15 minutes’ time. One style of exhauster has 10 ovals 
formed by the pipe, and the cans pass along these from side to 
side of the exhauster until discharged at the far end. Upright ex- 
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hausters, in which the cans travel along a spiral, are also in use. 
By this means the contents of the can are heated and the greater 
part of the air exhausted, which is the object of the first cooking in 
the retort under the method formerly in general use. 


A recent invention, which the inventor claims will do away with 


the steam exhaust box, and thus save a large amount of valuable 
floor space in the canning ‘‘line,’’ is the power vacuum pump, known 
as vacuum exhausting machine, by means of which air is exhausted 
from the cans, accomplishing the same purpose as the steam exhaust 
box. Some of these machines have been in active use for several 
seasons, with most satisfactory results. 


Leaving the exhauster the cans pass to the double seamer, which — 


fastens the cover on tightly with a double seam or crimp. It should 
be stated that no solder is used in attaching the top on the can, the 
curled flanges of the cover being coated around the outer edge with 
cement or other sealing fluid to take its place. Solder, however, is 
used in joining the side seam of the can, this being done when the can 
is manufactured. The cans then leave the machine on an endless 
conveyer and pass to the men who transfer them to the coolers, and 
these are immediately placed upon the trucks and run into the retort 
for the one cooking they are to receive. The time they are to remain 
here is somewhat variable, 70 to 125 minutes with a temperature of 
242° F. being the common period. 

By the use of these cans the soldering machine is done away with. 
It also does away with the first cooking and the subsequent venting 
and soldering, a.saving both in labor and time consumed. 


REPAIRING CANS. 


Imperfect cans which are repaired before the first cooking are 
naturally in the same condition as if there had been no defects. If 
the leaks are discovered after cooking and are repaired at once and 
the contents recooked, they are still very good, the only difficulty 
being that by blowing or venting them a second time they lose weight. 
The above goods usually go in with the regular pack of their kind 
and are not classed as regular ‘‘do-overs.”’ 

When, however, a cannery is running at full capacity, defective 
cans can not always be repaired and recooked at once and are some- 
times set aside for days. Decomposition follows, of course, as with 
any other meat that is exposed to the air, and the fish becomes unfit 
for food. When recooked the meat becomes mushy and the blowing 
or venting makes the cans very light, a defect which is frequently 
corrected by adding salt water. This, the ‘‘do-over,’’ is the lowest 
class of goods. In the old days, and even yet to some extent, such 
cans are sold without labels to brokers, or else are given some indefi- 
nite label, and sold in the lumber, mining, or negro districts, or 
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FIG. 1.—SALMON ON THE FLOOR OF THE CANNERY DRESS HOUSE. 
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shipped to foreign countries with less fastidious tastes in the ee 
of salmon. In 1910 one of the leading aeroes of Alaska Bedi 
the policy of throwing overboard all ‘‘do-overs.’ 

On coming from the second retort the coolers are lowered into a 
bath of lye, or, as in some canneries, the cans are run through such a 
bath on an pridloss belt, which, with the aid of a slight rinsing and a 
few rubs with a brush over the top, removes from the can all the 
grease and other material. The belt then passes them into another 
bath where the lye is washed off in hot fresh water. The cans then 
go to the cooling room, where a stream of water is played upon them, 
or, during rainy weather are placed out of doors upon the wharf, and 
there allowed to cool. 

The top and bottom of the cans contract in cooling, and for several 
hours a sharp popping noise is heard. Here, as in nearly every proc- 
ess through which they pass, the cans are again tested, this time by 
tapping the tops with a small piece of iron about 6 inches long, or, 
sometimes, a 12-penny nail. The sound conveys to the ear of the 
tester an unmistakable meaning as to the condition of the can, and 
the faulty cans that escape notice during the other tests are almost 
invariably found in this one. 


LACQUERING. 


An almost universal custom in the salmon-canning industry, but 
one that is not common in the canning of vegetables, fruits, etc., is 
that of lacquering the cans. This idea of protecting the can on the 
outside has been followed from the very beginning, for two reasons: 
(1) That the English market which, at that time especially, absorbed 
the greater part of these goods, insisted on their shipments being 
finished in this way, and (2) from the fact, as these canners speedily 
found out, that if they did not protect their cans in some way enor- 
mous losses through rust would ensue. 

The first experiment of this nature was to paint the cans by hand 
with red paint, treating each singly. Next a composition of logwood 
extract and alcohol was tried, which, however, did not produce satis- 
factory results for a very plain reason—the can was dyed instead of 
being lacquered. The next attempt was to varnish the cans with a 
japan varnish reduced with alcohol, but this was found to dry too 
slowly for speedy handling. After extended experimentation the 
quick-drying brown lacquer of the present time was evolved, which 
carries asphaltum in the form of an asphalt varnish as its base, this 
being supplanted in some cases by gilsonite. This lacquer can be pro- 
cured in either a heavy or light body, is generally reduced with ben- 
zine or gasoline, and is applied according to the requirements of the: 
market, which in some localities demands a heavy coating and in 
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others a much lighter finish, the latter giving a rich golden brown 
color. Some experiments have also been made in using brighter col-- 
ored lacquers for this work. Several of these, made to give a bright 
golden, copper, or other color, are extremely attractive in appearance, 
while at the same time protecting the tin against rust quite as well 
as the brown. 

The industry soon outgrew the hand method of lacquering, and the 
process, which for a number of years was universal in the trade and 
is still used by some canneries, succeeded it. For this there are a 
_ number of rectangular box vats about 40 by 80 inches and 18 inches in 
depth, the number varying with the capacity of the cannery. These 
are usually lined with galvanized metal and provided with a grid- 
iron-shaped iron frame, hung from a windlass or other tackle for 
lifting or lowering from top to bottom of the vat. The cans are 
loaded on this gridiron, being placed in an inclined position to allow 
the draining of the lacquer, and are lowered in the vat sufficiently to 
submerge them in the lacquer with which the vat is charged to a 
depth of 7 to 10 inches. The loaded gridiron is then raised to the 
top of the vat and the cans allowed to drain and dry before piling. 
This method, while being more effective in regard to the volume of 
work, was still of necessity a very slow and tedious operation. In 
damp or rainy weather, especially when it is not possible to open 
warehouse doors and windows, the gas arising from a number of 
these vats makes effective drying almost impossible. 

Another principal objection to this method of lacquering, which 
applied also to all earlier attempts, was the impossibility of obtaining 
an even coat of lacquer when the can was allowed to dry in any 
stationary position. There was also a large waste by evaporation. 

Notwithstanding repeated efforts at invention, however, it was not 
until 1901 that an effective machine for handling this difficult work 
was put on the market. The apparatus now in use by a number of 
canneries receives the cans on a revolving wheel fitted with rests for 
holding them while passing through the lacquer bath. From here 
they roll upon an endless chain which revolves the cans as they pass 
through a long box in which a hot blast dries them before they reach 
the end of the machine. The rotating or rolling motion given to the 
can after the lacquer bath, preventing the lacquer from draining to 
and consequently accumulating on any part of its surface, also has 
the effect of distributing the lacquer evenly and results in a clean 
and neatly finished can. The air blast facilitates the work of drying 
to such an extent that it requires only about two minutes after being 
deposited on the drying bed of the machine for the cans to be ready 
for handling, while the quantity of cans which can be handled in a 
day is vastly greater than by the old method. 
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A few flat and oval cans are not lacquered, but are protected from 
rust by wrapping in tissue paper, over which the label is placed. 


LABELING. 


While machines have been made for this purpose, and many of them 
are in use, the work is frequently done by hand. A number of men or 
women seat themselves about 4 feet apart in front of the pile of cans. 
Each man has in front of him a package of several hundred labels, 
and by bunching them on a slant so that successive margins protrude 
beyond each preceding, he can apply paste to the entire number with 
one stroke of the brush. A canis placed on the label, is quickly rolled, 
and the label is on much quicker than one can tell it. Each man 
places to his right the cans he labels, forming a pile of length and 
width equal to his unlabeled pile, and when the entire lot has been 
labeled it has been shifted only about 4 feet. Cans of fancy brands 
of salmon put up on the Columbia River and in the Puget Sound 
region are wrapped in colored tissue paper before the label is put on. 
Cartons similar to those used by the sardine packers would make good 
containers for fancy brands and would be much cheaper than Pe 
present method. 

Several attempts have been made to popularize salmon packed in 
glass and porcelain jars, and while these have met with some favor, 
. it was not sufficient to warrant a continuance of the practice for any 
length of time. But few are being so packed at the present time. 


BRANDS. 


A very important feature of the canning industry is the selection 
of appropriate brands or labels for the various grades of salmon. 
Hach company has a number of these, which it has acquired either 
by designing them or by absorbing another. company which owned 
them. A well-known brand has a value in itself and sometimes is 
a very important asset. A company will sometimes market a con- 
siderable part of its product in one section, and here, where the 
consumer has become familiar with the brand and pleased with the 
contents of the can, he will ask for and accept no other, despite the 
fact that the latter might be, and probably is, the equal of the 
product he has been using. 

For many years but few salmon canners appreciated the value of a 
can label, and it has taken some bitter experiences to drive home to 
the rest that a properly designed label placed upon good goods and 
the owner protected in its use by the law, has real value, just as much 
as boats, nets, buildings, machinery, or the thousand and one material 
things required to carry on the business. 

A free trade definition of a label would be that it is an artistic 
representation or intellectual production, stamped directly upon an 
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article of manufacture, or upon a slip or piece of paper or other 
material, to be attached in any manner to manufactured articles, to 
bottles, boxes, and packages containing them, to indicate the contents 
of the package, the name of the manufacturer, or the place of manu- 
facture, the quality and quantity of the goods, directions for use, etc. 

Labels are subject to the copyright law and should be registered 
before use or publication. If not registered, there is no protection 
in law against infringement. The continued use of a label, however, 
will give the person so using a certain proprietary right in it, which 
can be enforced in a court of equity and may be defended by injunc- 
tions, which will generally be granted. Such procedings are expen- 
sive, annoying to a busy man, and at best will protect one only after 
at least a certain amount of damage has been done, and it is far safer 
to avoid this by registering the label at the time of issue, which will 
give one the further advantage in that a description of the character 
and quality of the article labeled can be set forth, which will, to a 
certain extent at least, be protected with the label. 

The commercial value of a label and name is represented by the 
more or less general demand for the goods protected by it. In the 
canned-salmon industry, as in that of other food-packing industries, 
certain labels, through the good quality of the goods marketed under 
them and the publicity created for them, have become of very con- 
siderable value to the owners. A case in point is the label Royal 
Crown, owned by the late R. D. Hume. This was one of the earliest 
brands marketed in England, and some years later a certain Liver- 
pool firm of salmon handlers paid Mr. Hume the sum of $10,000 for 
the exclusive right to its use in England. 

In designing a label there are several things which Shoal be borne 
in mind. It should bear an easily remembered name and design; a 
name difficult of pronunciation should be avoided at all costs. For 
many years glaring red labels have been popular, but the success met 
with by those using more subdued and artistic designs and coloring 
indicates that the public appreciate them more than they do the 
older and coarser types. ‘The design should be as simple as possible, 
as experience has demonstrated that a simple form—so simple that 
it can be fully understood by a mere glance—will gain by regular 
repetition, while a more complicated design will lose in this process. 

A good many now in the business still remember the small label 
that was used on salmon cans before 1870. Labels about 3 by 5 
inches in size, printed in one color, on white or colored newspaper, 
served merely the purpose of distinguishing cans, telling contents 
and manufacturer, and were without commercial value. About the 
year 1870 a few canners commenced to import from the East and 
Kurope full-sized labels, i. e., labels that went all around the can. 
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These were called by some “Pennington”’ labels, as a firm of that 
name supplied quite a number of them. 

For some years they were used for the best grades only. They 
were printed in four and five colors, the design showing invariably 
a number of panels of different shapes and sizes. The lettering was 
not always plain and sometimes even intentionally irregular and 
puzzling. The colors were placed side by side, in boldest contrast, 
without any attempt to harmonize them. 

It was soon discovered that the highly colored panels, while strik- 
ing, lost all effect when massed on the retailer’s shelves, and the 
different brands looked so much alike that the individual designs 
could not well be remembered by the customer, the only really dis- 
tinctive feature being the name, and that was generally printed so 
small and indistinct that it could not readily be seen at a distance. 

To remedy these defects, the designers soon reduced the number of 
panels and subdivisions, increasing meanwhile the size of the remain- 
- ing ones and fillmg them with distinctive designs, still colored as 
simply as before, with no attempt at blending of colors. The back- 
ground, at first perfectly plain, commenced to show patterns more or 
less complicated, and at times quite pretentious, so as to take away 
from the design proper. 

Gradually the panel design disappeared. In place of it some showed 
one continuous picture on the label, which was very unsatisfactory 
and soon disappeared, as only a fen of the picture could be seen 
at one time. Others had. two subdivisions, one showing the name of 
the brand with its illustrations, peeionell used as a trade-mark, 
the other showing the article packed in the can, both named and 
illustrated.. Unfortunately, these subdivisions were so large that 
the roundness of the can prevented one from seeing the picture as a 
whole, but this was soon remedied by making the subdivisions nar- 
rower and filling in between with directions, weight of contents, etc. 

From this point on the general plan of labels underwent few 
changes except that the work, both of the artist and pressman, 
improved wonderfully, some of the labels now ieee: and printed 
being real works of art. 

Up to a few years ago one of the most serious evils in the trade 
was the use of misleading and lying brands. The high-grade product 
would almost invariably be correctly and fully branded, but “ chums” 
and “pinks’’ were usually branded as “ Fresh salmon, ” “Choice 
salmon,’’ etc., which would deceive all a but shose well ac- 
quainted with the industry. ‘“Do-overs’” and very poor fish were 
usually marketed under a brand which bore the name of a fictitious 
company or of no company at all. 

The passage of State laws of varying degrees of efficiency govern- 
ing the branding of salmon oe slightly to remedy this condition 
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of affairs, but it was not until the pure food and drugs act, approved 
June 30, 1906, was put into force by the Government that any radical 
improvement was noticeable. At the present time but few mislead- 
ing brands are in use. 


BOXING OR CASING. . 


A case of salmon generally contains 48 one-pound cans or their 
equivalent, i. e., 24 two-pound cans or 96 half-pound cans. Some 
canneries pack their half-pound cans in cases of 48. These cases are 
usually made of wood and cost from 9 to 11 cents each knocked down. 


CAN MAKING. 


Some of the canneries in the coast States purchase their cans ready- 
made, but the usual method is to purchase the sheet tin and make 
up the cans in the canneries. This is especially necessary in Alaska, 
as 1t would be impossible to find room on the cannery ships for such 
a bulk as they would make in addition to the other supplies necessary. 
Furthermore, the making of cans provides work for a large part of 
the crew, otherwise unemployed while the rest are getting ready the 
other necessary paraphernalia. The work is done by machinery 
and occupies several weeks’ time. 


CANNING SMOKED SALMON. 


A number of ventures in the line of canning smoked salmon have 
been made on this coast, but most of the pioneers were not content 
or able to invest the amount of capital needed and wait the time 
required to create a demand for such products, and soon quit. 

One of the leading British Columbia packers, H. Bell-Irving & Co., 
some years ago put up in cans some pink salmon which had been 
treated to an artificial smoke in a vat, and these are said to have — 
made a favorable impression in Australia. Another canner operat- 
ing on the Fraser River smoked pink salmon, and then, cuttmg them 
to the proper length, packed them dry in half-pound cans. 

In 1908 the Columbia Canning Co. put up at its cannery on Chilkoot 
Inlet, Alaska, some smoked salmon which had been shaved into thin 
strips like dried beef. These, called ‘‘Flaxamo,” were packed in oil 
and were very good, especially in making sandwiches. 

In 1915 two companies began in Seattle the smoking, slicing, and 
canning of coho and king salmon. These were put up in oblong flat 
cans of various sizes, similar to sardine cans, 24, 44, and 74 ounces, 
respectively, while for a special trade a 74-pound can was also packed. © 
These fish were cut quite thin, about 40 to 50 slices to the pound, and 
were packed in hermetically sealed cans with cottonseed oil. The fish 
were all hard smoked before slicing and canning. 

The same companies are also putting up kippered salmon in cans. 


PLATE XXII. 


Doc. 839. 


U.S. B. F. 


‘SNVO NOW 


WS ONINVIN 


U.S. B. F.—Doce. 839. PLATE XXIII. 


FIG. 1.—AN INDIAN SALMON DRYING RACK, BERING SEA, ALASKA. 


FIG. 2.—THE BARONOVICH SALMON SALTERY; THE OLDEST SALTERY IN ALASKA. 
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Salmon loaf, made by mixing salmon with flour and various other 
ingredients, Tae producing a paste, is also being Geos by several 
packers. 

A straight salmon paste, made solely from the flesh of the salmon, 
is bemg manufactured by one of the leading packers. 

( 


HOME CANNING. 


At a number of places along the coast it has become the custom for 
the thrifty housewives to do a little home canning of salmon for winter 
use when the fish are abundant and cheap, and they find canning 
salmon as easy as canning vegetables and fruit. ‘The fish is dressed, 
skinned, and the backbone removed. It is then cut into transverse 
strips of a size to fit either a pint or a quart glass jar, whichever is to 
be used. ‘The jars are then filled with the pieces, salted to taste, the 
rubber ring put on, after which the can cover is put on loosely so that 
the steam may escape. Strips of thin wood are placed at the bottom 
of a kettle or wash boiler and the cans set down on them. Enough 
cold water is then poured into the kettle to bring it up to within an 
inch or two of the top of thecans. The kettle is then put on the stove 
and, after it comes to a boil, note is made of the time and the cans are 
cooked from one and one-half to three hours. There seems to be a 
great variation in the time of cooking on the part of the operators. 
Some even cook only one hour, but these generally use a preservaline. 
About two hours seems to be the best time, as the bones are then quite 
soft. At the end of the cooking period the tops are tightened, the 
kettle removed from the stove, and the water and cans allowed to 


cool in the kettle. 
MILD CURING, 


The beginning of the business of mild-curing salmon, or ‘sweet 
pickling,” as it is sometimes called, is of comparatively recent date. 

In 1889 a German dealer came to the Columbia River and tried to 
interest some of the cannery men in the business. J. O. Hanthorn, 
M. J. Kinney, and J. W. Cook were persuaded to prepare some, fae 
the plant of the Northwest Cold Storage Co., at Portland, was used to 
keep the fish at a low temperature during spec Sue al preparation 
for shipment. These fish were shipped to Germany, but the shippers 
received no financial returns, word coming back that the fish were not 
satisfactory. 

Owing to this lack of success from the first can no further attempt 
was made until 1894, when Mueller & Loring, of Chie , put up a car- 
load of mild-cured aon at Kalama, Wash., and shipped it to Ger- 
many. In 1896 Charles Ruckles and Wallace Bros., of Kalama, 
packed several carloads for the German market. It was not until 
1898 that the business was permanently established on the Columbia, 
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the Trescott Packing Co. and 8. Schmidt & Sons putting up plants at 
Warrenton and Astoria, respectively. 

In 1900 the Trescott Packing Co. began packing the spring and fall 

runs, and the Sacramento River Packers’ Association packed the fall 
run on the Sacramento River, the business being carried on here every 
year since. 

In 1901 the Sacramento River Packers’ Association ie at Monte- 
rey the mild curing of the spring salmon that were taken with hook 
and line in the open ocean. 

S. Ellmore & Co. started the industry in 1902 at Tillamook, and the 
business began on Puget Sound in 1901, when the San Juan Hishins & ° 
Packing Co. and the ‘Geatile Fish Co. “one it up. The Pacific Cold 
Storage Co. began the next year at Anacortes. 

Prior to 1906 several of the Alaska cannery men put up each season 
a few tierces of mild-cured salmon, but it was not until this time that 
the industry really began as such. - In that year J. Lindenberger (Inc.) 
started packing at Ketchikan, Alaska. The following year several 
other plants were started, and in 1910 almost all of the king salmon 
taken in southeast Alaska were mild cured. 

In mild curing the fish are split down the middle, the head, tail, and 
all fins except the pectorals removed, and the backbone cut out. 
The fish is then in two halves. Hach of these halves, or sections, is 
then scored on the outside eight or nine times with the knife. They 
are then thrown into a cleaning vat, and here the inner side of each 
section is carefully scraped clear of blood and membrane with a 
knife, while the outside is thoroughly cleaned with a scrubbing 
brush. The sections are then laid carefully inner side up in another 
vat partly filled with clear, cold, running water, or into a tierce 
partly filled with fresh water and cracked ice, in which they remain — 
for an hour. Formerly the fish were put into brine, but it has been — 
found that ice water answers the purpose much better. After being 
thoroughly cooled, the sections are salted down in the tierces, each 
one being laid with its tail toward the center. Usually about 50 
whole fish are required to fill a tierce. The pickle is made to a 
strength of 90° and should be strained before putting in the tierces. 
The tierces are then put in a cold storage chamber with a tempera- 
ture of 35 to 38° F. They are held here from 14 to 21 days, care 
being taken to keep them full of pickle, which can be added through 
the hole in the head. The fish shrinks about 30 per cent during 
curing. After curing fish are taken from the tierces, the salt and 
slime are carefully removed and the fish repacked in the tierces 
without salt. When full of fish ice cold pickle with strength of 90° 
is added, the tierces tested to see if they are air-tight, and then taken 
back to the cold storage to await shipment. 
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In the early days of the industry different preparations, which 
included salicylic and boracic acids, were used to help preserve the 
fish. This caused much complaint from the Germans, and finally 
their Government subjected our product to a rigid inspection, with 
most salutary results, as now it is one of the purest and best products 
put up on this coast, the use of acids being done away with entirely. 

The king salmon is almost invariably the species mild cured, being 
the only one large enough to answer the requirements of the trade. - 
In 1907 a Ketchikan, Alaska, packer put up a quantity of coho, dog, 
and humpback salmon, but he found so much difficulty in disposing 
of the product that he abandoned further efforts in this line. <A few 
cohos are put up each year. 

The principal consumers of the mild-cured salmon are the smokers, 
who take them from the tierce, wash and soak them for a few 
minutes, and then have a practically fresh fish to smoke, and not, 
as in the days when hard-pickled salmon were used, one that had lost: 
most of its oil and flavor through the excessive amount of salt needed 
to preserve it. 

The greater part of the product put up on this coast goes to 
Europe, Germany being the principal consumer, but considerable 
quantities are sold in Norway, Sweden, and other countries, while 
the smokers of the cities east of the Rocky Mountains use large 
quantities every year. 

In Germany, the principal market for mild-cured salmon, nearly 
all of the fish are smoked. One of the most popular ways of using 
the smoked salmon is in the making of sandwiches, and probably 
the greater portion of these are used in the beer halls and the auto- 
matic restaurants in that country. 


PICKLING. * 


The earliest method of preserving salmon on the coast was by 
pickling. At times this industry attained to large proportions, but 
during the last 10 years it has been declining, largely because the 
canners are able to pay more for the raw fish than the salters. All 
species of salmon are pickled, but the most popular is the red salmon. 

In dressing salmon for pickling the heads are removed, the fish 
split along the belly, the cut ending with a downward curve on the 
tail. The viscera and two-thirds of the backbone are removed, and 
the blood, gurry, and black stomach membrane scraped away. The 
fish are then thoroughly scrubbed and washed in cold water. They 
are next placed in pickling butts with about 15 pounds of salt to 
every 100 pounds of fish. The fish remain here about one week, when 
they are removed, rubbed clean with a scrub brush, and repacked in 
market barrels, one sack of salt being used to every three barrels of 
200 pounds each. About 40 to 52 red salmon, 25 to 35 coho salmon, 
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70 to 80 humpback salmon, 10 to 14 king salmon, and 25 to 30 dog 
salmon are required in packing a barrel of pickled salmon. 

A few salteries also pack ‘‘bellies.”” This product is merely the 
belly of the fish, which is the fattest portion, and as most of the 
packers threw away the rest of the fish, thus causing a very large 
waste of choice food, this method has come under the ban of the law 
in some of the cdast States and in Alaska. As a result, but few 
. “‘bellies”’ are packed now, and most of these only when some economic 
use is made of the remainder. Humpback salmon furnish the major 
part of the ‘‘belly”’ pack. 


DRY SALTING. 


During the progress of the Russian-Japanese War the preparation 
of dry-salted dog salmon became an important industry, but as soon 
as the Japanese fishermen resumed their former occupations the 
demand fell off so much that the industry was virtually abandoned 
in the United States, although a number of Japanese continue it in 
British Columbia. The fish, after being dressed, were packed in 
boxes, in salt, these boxes holding about 560 pounds of fish, and were 
shipped in this condition to Japan. 

At a number of places in Alaska the bellies of red and coho salmon 
are cut out and salted, after which the backs are dried in the sun and, 
thus cured, are used for fox food at the numerous fox ranches. This 
product is called ‘‘ukalu.”’ 


SMOKING. 


The smoking of salmon is virtually a continuation of the pickling, 
as the fish must be pickled before being smoked, the main purpose of 
the pickling being to preserve them until the time arrives for smoking, 
which may be weeks oar months after the fish are caught. For smok- 
ing them the salmon are taken out of the barrel and soaked until as — 
much as possible of the salt is removed. They are then put into the 
smokehouses and subjected to the heat and smoke of a fairly hot fire 
for about two days in order that they may be thoroughly dried and 
hardened. Exposure to a smoldering fire (alder wood is a favorite 
fuel) for about three days completes the process. 

For shipment smoked salmon are packed in wooden boxes, oil 
paper being placed between the fish. 

A variation of the smoking process is known as “kippering.” 
With this method the salmon are dried in a hot fire for about 20 
hours and then smoked over another hot fire for about 24 hours. 
The ‘‘buckling’”’ process is also similar to this. 

Dog and king salmon are often cut into steaks and kippered. As 
the sale of white-meated king salmon is somewhat hampered by the 
whiteness, the smokers use a colormg preparation, known in the 
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trade as Zanzibar carmine. This gives the outside of the fish a deep- 
colored red gloss, but leaves the inside its natural white color. The 
steaks, averaging 1 pound each, are wrapped in paper and packed 
in baskets holding 10 pounds each. 

A smoked product, known locally as “beleke,” is put up at Kodiak, 
Alaska, from red and coho salmons. Steelhead trout are the best 
for this purpose but are not often utilized owing to their scarcity 
in this region. In preparing ‘“beleke” only the backs of the fish 
are used, the belly part being cut out and pickled separately. The 
backs are divided into three grades, according to size, viz, “small,” 
“medium,” and “large.” ‘They are first put mto a brine, the “large’’ 
beimg put in first, followed by the “medium” and “small” at in- 
tervals of one hour each, so that all will be cured at about the same 
time. The coho backs, being the largest, are kept in the brine from 
19 to 20 hours, while the red salmon backs, which are smaller, re- 
main in the brine only about 16 hours. After being thoroughly 
salted the backs are removed from the brine and rinsed in fresh 
water, then hung in the air for about 24 hours to dry and to allow 
a thin skin to form on the outside. They are then hung in the smoke- 
house, in the presence of a little fire of cottonwood or alder. On dry 
days the gable windows are thrown open and the wind allowed to 
pass through while the smoking is going on. The smoking must be 
done slowly, two weeks being devoted to it. 

There is a good demand for this product locally, the fish selling 
for from 15 to 20 cents a pair, but little effort has been made to 
extend its sale outside of central Alaska. 


FREEZING. 


The process of preserving fish by freezing was first introduced in 
1888. Previous to this the comparatively ancient method of packing 
with ice, or in rare instances letting the fish freeze naturally during 
the winter months, was followed. Packing with ice is in quite general 
use to-day for shipments of fish which are to be preserved for short 
periods of time. Cooling with ice never results in a temperature 
lower than 32° F., which, of course, does not freeze the fish. 

The freezing of salmon and steelhead trout began on the Sacra- 
mento and Columbia Rivers in the late eighties. It was taken up 
im a small way on Puget Sound in 1892. That year Wallace Bros. 
and Ainsworth & Dunn froze a small lot, the work being done for them 
by the Seattle Ice Co. (now the Ice Delivery Co.), and the venture was 
so successful that the next year nearly all of the wholesale dealers on 
the Sound took up the business, The Crescent Creamery, of Tacoma, 
also engaged in the business for the fish dealers for a year or 
two shortly thereafter. In 1902 the British Columbia Packers’ 
Association bought a large cold-storage plant at New Westminster, 
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British Columbia, at that time the only large and modern plant 
in the province, and began the active freezing of fish. Since then 
a number of excellent plants have been built and operated. In 
Alaska the preparing of frozen salmon began in 1902. The San Juan 
Fishing & Packing Co., soon to be succeeded by the Pacific Cold 
Storage Co., put up a cannery and cold-storage plant at Taku Harbor, 
in southeast Alaska, in 1901, though it did not operate the cold- 
storage portion until 1902. This is the only plant which was operated 
in Alaska until the New England Fish Co. erected m 1909 a large 
plant at Ketchikan for the freezing of halibut primarily, but con- 
siderable quantities of salmon have been frozen also. 

In 1911 the schooner Metha Nelson was fitted up as a floating 
freezer by the Alaska Packers Association and sent to Kodiak Island. 
As the vessel arrived in San Francisco shortly before the State’s closed 
season on salmon began, and it was a difficult matter to dispose of 
the catch before then, the business was abandoned. _ 

In 1912 J. Lindenberger (Inc.) opened a freezing plant at Craig, 
on Fish Egg Island, Alaska, while the ship William H. Smith was out- 
fitted as a floating cannery and freezer by the Weiding & Independent 
Fisheries Co., at Saginaw Bay, Alaska. The latter operated only one | 
season. 

The year 1913 saw quite a development in the industry. The Co- 
lumbia & Northern Fishing & Packing Co., at Wrangell, the Juneau 
Cold Storage Co., at Juneau, the Booth Fisheries Co., at Sitka, and 
the floating cold-storage ship Glory of the Seas, by the Glacier Fish 
Co., at Idaho Inlet, were all started this year. 

In 1914 the Ketchikan Cold Storage Co. opened a freezer for the 
general commercial freezing of fish. 

The freezing of salmon is almost invariably carried on in connec- 
tion with other methods of handling and preserving, and the purpose 
is usually to secure the fish when numerous and cheap, freeze them, 
and then hold them until the runs are over and the fish are once 
more in good demand at high prices. The business proved so profita- 
ble, however, that the dealers began to look for wider markets for 
their product. Europe, more especially Germany, was prospected 
and a profitable market soon developed, with the result that to-day 
frozen Pacific salmon can be secured in nearly every town of any 
size in western Europe, while large quantities are marketed all over 
our own country. 

There are four important features in packing and using frozen 
salmon: (1) To get fresh fish; (2) to keep them cold (about 15° 
above zero) after they are frozen; (3) to keep a coat of ice on them; 
and (4) to allow them to thaw slowly in cold water before cooking. 

In selecting salmon for freezing, only the finest and freshest of 
each species are used. The current belief that freezing destroys the 
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- flavor of the fish is erroneous, the flavor depending entirely upon 
the condition before freezing, and the quicker they are frozen after 
being caught the better will the natural flavor of the fish be pre- 
served. Frozen salmon are just as wholesome as fresh, and their 
chemical constituents are almost identical. The danger lies in the 
temptation to freeze the fish after decomposition has set in, but, for- 
tunately, this is now very rarely practiced in the salmon industry. 

The coho, or silver, and the chum, or keta, salmon are the choicest 
of the salmons for freezing. The other species except the red, or 
sockeye, which is too oily and rarely frozen, are also frozen in vary- 
ing quantities. The steelhead trout, which is ranked by the Pacific 
coast dealers among the salmon, is considered the choicest fish of 
all for freezing. 

Some of the most modern plants in the country are on this coast. 
These have numerous freezers, generally, in which a temperature of 
from 25° to 30° F. below zero can be maintained if desired, although 
a temperature of more than 10° below zero is rarely ever required. 
All freezing is by direct expansion and each freezer is piped with 
about 2 feet of 14-inch pipe per cubic foot of freezing space. The 
bunkers in the freezers are in pairs, generally nine pipes wide, spaced 
10 inches apart. This leaves about a 34-foot passage through the 
center of each freezer opposite the swing doors. The salmon are laid 
on pans, which are placed on the tiers of pipes. 

After freezing, the salmon are passed through openings in the 
rear of the freezers into the glazing room, which has a temperature 
of about 20° F., where they are dipped into water, and when removed 
are covered with a thin glaze of ice, which may be thickened by 
repeated dippings. This is an extra precaution to exclude the air 
from the fish. 

After being thoroughly frozen and glazed, each fish is covered first 
with a parchment, like rolls of butter, and then with a piece of 
heavy brown paper. They are then packed in boxes holding about 
250 pounds each, placed in the cold-storage cars and shipped. 


UTILIZING SALMON EGGS. 


Every year immense quantities of salmon roe are thrown away in 
the fisheries of the west coast, though there is but little doubt that, 
if properly prepared, a market could in time be found for this now 
waste part of the fish. In France there is a good market for a 
product known as ‘“‘rogue,” which is the spawn of cod, haddock, 
hake, and pollock salted in casks, and which is used as bait in the 
sardine fisheries. Salmon spawn is the choicest and most successful . 
bait used on this coast, and if properly prepared would undoubtedly 
answer the purpose as well as the regular ‘‘rogue”’ if not better, owing 
to its oiliness and attractive color. The roes should be soaked for 
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some days in old brine and then packed in strong casks holding about 
25 gallons each. It might also prove to be a good bait for tolling 
mackerel on the Atlantic coast. 

In 1910 a considerable quantity of salmon roe was prepared in 
Siberia and sold in competition with caviar, which is prepared from 
sturgeon eggs. The product met with favor in Europe and now large ~ 
quantities are prepared each season. 

In thiscountry Miss Ida Tuholski, of San Francisco, who had been en- 
gaged in the preparation of sturgeon caviar for some years, put up 
a number of sample lots of salmon caviar which were fully the equal 
of the best sturgeon caviar. Capital has been chary, however, about - 
engaging in the business, although undoubtedly it will be an impor- 
tant industry some day. 

For making caviar the eggs should be as fresh as possible, and in 
order to make sure of this thesalmon, all species, except the sockeye and 
coho, are utilized in Siberia: the chum eggs make the best caviar. They 
~ are taken alive, if possible, shortly after coming from the water, killed 
and bled, the belly opened up and the roe taken out. This work can 
best be done on work and living scows anchored close to the fishing 
camps. The roe is placed upon a stand, the top of which is formed 
of a small-meshed galvanized-iron wire screen. On the underside is 
arranged a zinc-lined trough. The operator gently rubs the mass of 
eggs back and forth over the screen, the mesh of which is just large 
enough to let the eggs drop through, and, as they are separated from 
the membrane by the rubbing, they fall through into the trough and 
are thence drawn off into tubs by means of a sliding door at the end 
of the trough. 

After all the roe has been separated the tub is removed and a cer- 
tain proportion of salt (the sturgeon caviar makers employ the best 
Iuneburg, Germany, salt in this work, while some of the Siberian 
makers of salmon caviar use no. 2 Berkshire salt from England) is 
added to the roe, after which the mass is mixed with the hands. 
The most delicate part of the whole operation is in the manner of 
mixing. No direct rule can be given for doing this portion of the 
work, as the condition of the roe regulates the time consumed and 
the manner of handling. It requires practical experience to become 
proficient, but this should be an easy matter for one used to handling 
salted products. The sturgeon caviar makers use about 11 pounds 
of salt in preparing a keg of caviar. 

After the salt has been added the mass of eggs first dries up, but 
in a few minutes the strength of the salt draws from the eggs their 
watery constituents and a copious brine is formed, which can be 
poured off when the tub becomes too full. In Siberia the caviar 
makers put the eggs into a brine solution of 19 to 22 per cent. Baumé 
strength immediately after they come from the trough. The salted 
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eggs are then poured into very fine-meshed sieves which hold about 
10 pounds each. In the caviar house are arranged long, sloping 
boards with narrow strips nailed on each side. On these the sieves 
are placed and left here from 8 to 20 hours in order to thoroughly 
drain. 

The Siberian caviar makers hasten the operation by putting the 
eggs into a brine solution as noted above, leave them there for from 
25 to 45 minutes, then place them in bags and subject them to heavy 
pressure, after which they are packed. While this method occupies 
less time, it is not thought the resulting product is as good as that 
prepared by the slower method outlined above. 

The eggs are then transferred to small casks (holding about 135 
. pounds). The sturgeon caviar makers use oak or pine casks, but 
some of the Siberian makers say that oak casks turn the salmon caviar 
black. The casks are steamed before use in order to prevent any 
possible leakage. It is especially necessary that the kegs or barrels 
used be air-tight, as otherwise the product will spoil. Barrels such 
as used in packing salt salmon are rarely ever tight enough to hold 
caviar. The casks are covered and allowed to stand until the gas 
escapes and the eggs settle. The vacant space caused by the settling 
is then filled, the cask headed up and put in a cool place until ready for 
shipment. 

The Siberian salmon caviar makers use a small quantity of “pre- 
servaline”’ in each keg for the purpose of aiding in preserving them, 
as cold storage facilities are quite primitive as yet in that country, 
and it is the addition of this powder which forms the mysterious part 
to the unimitiated. No preservative would be needed in Alaska, 
however, as the kegs could be shipped in cold storage along with the 
mild-cured salmon. 

Several establishments are putting up these eggs in jars and her- 
metically sealed cans for use as bait in sport fishing. 

MISCELLANEOUS PRODUCTS. 

_A few years ago a company on the Columbia River put up what 
was. known as “fish pudding.” In preparing this the salmon was 
ground fine, mixed with milk and eggs, and then packed in tin cans. 
The preparation was soon abandoned. 

In 1903 one of the Pomt Roberts canneries packed a new product 
which was called “salmon paste.” For this the fish was ground up, 
cooked, seasoned with spices, etc., and made into fish balls, a very 
palatable dish when warmed over. 

In 1905 a Seattle concern began the manufacture of wienerwurst 
sausages from halibut and salmon. 

The Indians in the Bristol Bay region of Alaska occasionally dress 
the skins of salmon and make of them leather for the tops of boots, 
also bags and other small articles. 


144 PACIFIC SALMON FISHERIES. 


A product, which was first made in Norway, is prepared by means 
of an invention which quickly dries and pulverizes the flesh of fresh 
fish. The resulting powder, called ‘‘fish flour,” is easy to transport 
from one place to another and has great nutritive value. It is 
probable that the tailpieces of the fish, which are at present thrown 
away, and the cheaper grades of salmon might be prepared in this 
way and thus furnish another market for salmon. 


MEAL, FERTILIZER, AND OIL. 


As early as 1888 there was a small plant at Astoria, Oreg., where 
the refuse of the canneries was utilized for the manufacture of oil and 
fertilizer. In that year 8,000 gallons of oil (chiefly from salmon 
heads), and 90 tons of fertilizer were prepared. The oil was worth 
224 cents per gallon and the fertilizer had a market value of $20 
per ton. Most of the refuse was dumped into the river, however. 
In 1898 a similar plant was established in the Puget Sound district 
of Washington. At present the plants of the Robinson Fisheries Co. 
and Marani Products Co., at Anacortes; the Pacific American Fish- 
eries at Eliza Island, near Bellingham; the Pacific Products Co. at 
Port Townsend, and the Japanese-American Fertilizer Co. on Lummi 
Island, all on Puget Sound, operate quite largely on the offal from 
the Sound salmon canneries. 

In 1882 the Alaska Oil & Guano Co. established a fertilizer plant at 
Killisnoo, Alaska, for the extraction of oil and fertilizer from herring, 
and has operated the plant continuously ever since. In some years 
large quantities of whole salmon have been handled at this plant, 
and the resulting product was found to sell as well as that from 
herring. 

In Alaska the Fish Canners By-Products (Ltd.), in 1914 built a 
large plant at Ward Cove, near Ketchikan, where salmon offal is 
used in the preparation of fertilizer, meal, and oil. The company is 
now experimenting in the preparation of various chemical products 
from the raw material. 

Probably the most serious evil in the salmon industry to-day is the 
enormous wastage which annually occurs. Over one-fourth of the 
total weight of each fish handled at the various packing plants is 
thrown away. With the exception of the tailpiece, which is dis- 
carded at some canneries owing to the excessive amount of bone 
which would be in the product if canned, this waste material could 
not be utilized as food, comprising as it does the head, viscera, fins, 
and tail. When not conveniently near the very few fertilizer plants 
at present in operation this product is either allowed to pass through 
chutes into the water under the cannery, or is dumped into scows and 
towed to the ocean or the deeper waters of the sounds, and there 
thrown overboard. ‘This procedure is not only exceedingly wasteful, 
but is also far from beneficial to the waters where deposited. 


PACIFIC SALMON FISHERIES. 145 


The great desideratum in the salmon fisheries of the Pacific coast 
at the present time is the invention of a small odorless fertilizer 
plant, costing not more than $2,500 or $3,000, which can be installed 
at the various salmon canneries and salteries. The offal from the 
cannery could there be utilized and the product obtained would 
doubtless net a fair return on such an investment, while at the same 
time the present (in the aggregate) enormous waste would be stopped, 
and the waters adjacent to the canneries rendered far more agreeable 
to the fishes as well as to the people on shore. It is absolutely essen- 
tial that the plant shall be odorless, as the smell of the ordinary fer- 
tilizer establishment would be very offensive to persons visiting the 
cannery and would not enhance the demand for canned salmon. At 
the present time the cheapest plant available costs about $10,000, and 
very few canneries can afford to invest this sum of money in the dis- 
posal of their own offal alone. 

A recent issue (1915) of Fertilizers, of London, England, has the 
following to say upon this subject: 


Investigations conducted at the Agricultural Experiment Station at Harleshausen 
(Germany) go to show that, provided it is of good quality, fish meal forms asuitable 
supplementary feeding stuff for farm animals, especially for pigs. Unfortunately, 
however, it is made in cases from inferior products, such as decomposing fish and 
herring meal containing excessive quantities of salt, or it may be adulterated with 
bone meal and carcass meal. Fish meals made from low-grade material may have a 
harmful effect on the health of the animals to which they are fed. The German report 
goes on to say that fish meal is commonly produced partly from fish offal and partly 
from whole fish condemned as unfit for human consumption, or which is unsalable 
owing to an excessive supply. Purchasers are warned that great care is necessary in 
buying fish meal, as, apart from the varied nature of the raw material from which it is 
made, the methods of preparation may produce wide differences in its composition. 
From the analyses of a large number of different samples of fish meal the proportion of 
different constituents was found to vary between the following limits: 

Water 5.90 to 18.91 per cent; crude protein, 38.83 to 58.96 per cent; digestible pro- 
tein, 30.43 to 54.52 per cent; fat, 1.55 to 14.03 per cent; phosphate of lime, 7.80 to 
36.16 per cent; salt, 0.70 to 20.10 per cent; ash, 20.53 to 45.07 per cent; sand, 0.10 to 
6.05 per cent. 

Its richness in protein renders fish meal especially suitable for combination with 
foods, such as roots and potatoes, which possess a low percentage of that constituent. 
If fed in too large quantities or containing too high a percentage of oil the meal is liable 
to give a fishy taste to the meat product. It has been commonly accepted that high- 
grade fish meal should not contain more than 2 to 3 per cent of fat, but when the pro- 
portion of meal used in the ration is not too high it is considered (says the report) that 
there is no objection to using meals containing up to 4 per cent. Among the mineral 
constituents contained in fish meal are phosphate of lime and salt, both of which are 
indispensable in the feeding of animals. In the case of salt, however, an excessive 
amount is valueless, and may even cause illness. For this reason the proportion of 
salt contained in fish meal should not exceed 3 per cent. The quantity of fish meal 
which may be fed with advantage to the different kinds of farm stock varies according 
to the class of stock and to the quality of the meal. It is suggested that the following 
amounts may be given daily if the meal is of good quality: Cattle, 2 pounds for every 
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1,000 pounds live weight; pigs, one-fourth to one-half pound per head according to 
weight; and sheep, one-tenth to one-fifth pound for every 100 pounds live weight. 

A great impetus has been given to the industry during the last two 
years, owing to the big demand which has come from the farmers 
and poultrymen for fish meal or scrap, which, after it has been mixed 
with other ingredients, can be fed to cattle, hogs, and poultry. BHx- 
periments carried out at various agricultural experiment stations, 
both here and in Europe, show conclusively that this class of food in- 
creases the appetite of the animal, and consequently the weight, 
while it does not affect the flavor of the flesh of the animals. 


SHIPPING SALMON DIRECT TO CONSUMER. 


An important new feature in the salmon industry is the shipping 
of individual salmon direct to consumers by express, or, for certain 
short distances, by parcel post, for a certain fixed sum, which in- 
cludes the fish itself and the cost of delivering same to the buyer. 

This business began in Tacoma, Wash., in 1914, and those who 
originated it advertised throughout the country that they would 
ship a fresh salmon to any express office in the United States (except 
Southern Express), express prepaid, for $1.25, weight 7 to 8 pounds. 
In 1915 the cost, delivered east of the Mississippi River, was raised 
to $1.50 each, the old rate of $1.25 still being in force for shipments 
west of the Mississippi River. The number of shippers has in- 
creased very much, and the business is now carried on from a num- 
ber of places in Washington, Oregon, and California. : 

In shipping an individual fish, it is packed in a box containing 20 
pounds of cracked ice. These boxes are collected by the express 
companies and are generally sent out in their own regular cars 
attached to trains leaving in the evening. About every 15 to 20 
hours the box is opened and from 5 to 7 pounds, depending upon 
the weather, of cracked ice added to the box to make up the loss 
through melting. 

As the Post Office Department will not accept packages in which 
ice is used for preserving fish, the use of the parcel post for ship- 
ments of individual fish is limited to the first postal zone (up to 50 
miles from the initial point), except in winter, when the postmasters 
are authorized, in their discretion, to accept shipments for the 
second zone (50 to 100 miles from the initial point). In making 
fresh fish shipments by parcel post, frozen fish are generally used. 

Most of the orders come from the Middle West, where fresh fish are 
not abundant, but orders are received from all sections of the country. 

The success met with in shipping fresh salmon led to a considerable 
expansion of the industry, with the result that now one can obtain 
not only a fresh salmon, but also may purchase salt, smoked, and 
kippered salmon, salt codfish, and fresh halibut, smelt, crabs, and 
other sea food in its season. 


VI. NUTRITIVE QUALITIES OF SALMON. 


More and more attention is being paid by the consuming public 
to the nutritive qualities of the food products offered them, and this 
is especially true as regards fishery products. 

The proper-functions of food are two-fold, first, to furnish protein 
for building and repairing the body, and second, to supply energy 
for heat and muscular work. Foods which supply an abundance of 
both at a reasonable price are of the greatest importance from an 
economical standpoint. 

Despite the great prominence of the salmon industry, but little 
time has been devoted to it by the chemist. 

Prof. W. O. Atwater was the first American investigator to devote 
any portion of his energies to the analysis of Pacific salmon. In 
Farmers Bulletin No. 142, United States Department of Agricul- 
ture, he gives the following analysis of canned Pacific coast salmon: 
Water, 63.5 per cent; protem, 21.8 per cent; fat, 12.1 per cent; ash, 
2.6 per cent; fuel value per pound, 915 calories. @ 

C. F. Langworthy, in ‘Fish as food’? (Farmers Bulletin No. 85, 
United States Department of Agriculture), gives the following 
analyses of fresh and canned Pacific coast salmon: 

Fresh salmon, California (sections): Refuse (bone, skin, etc.), 5.2 
per cent; water, 60.3 per cent; protein, 16.5 per cent; fat, 17 per 
cent; mineral matter, 1 per cent; total nutrients, 34.5 per cent; fuel 
value per pound, 1,025 calories. 

Canned salmon—refuse (bone, skin, etc.), 3.9 per cent; salt, 1 per 
cent; water, 59.3 per cent; proteim, 19.3 per cent; fat, 15.3 per cent; 
mineral, 1.2 per cent; total nutrients, 35.8 per cent; fuel value per 
pound, 1,005 calories. 

Dr. Harvey W. Wiley gives the following as the composition of a 
Pacific coast salmon (species not given):°? 


Fresh—Water, 63.61 per cent; protein, 17.46 per cent; fat, 17.87 per cent; ash, 1.06 
per cent. Dry—Protein, 52.31 per cent; fat, 49.05 per cent; ash, 2.92 per cent. 


On page 137 of the same work Dr. Wiley gives the following as 
the mean of three samples of Pacific coast canned salmon: 


Composition of canned salmon.—Mean of three samples. Water-free substance: 
Protein, 53.52 per cent; fat, 40.52 per cent; ash, 6.24 per cent. 


@ The unit used to show the fuel value is the ‘‘calorie,’’ and is the amount of heat which would raise the 
temperature of about 1 pound of water 4° Fahrenheit. 
b Foods and their adulteration, etc. By Harvey W. Wiley, p.135. (8 vo., Phila., 1907.) 
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Prof. Knisely,¢ of the Oregon State Agricultural College at Cor- 
vallis, Oreg., analyzed canned salmon packed at the Funter Bay 
(Alesien) cannery of the Thlinket Packing Co., with the following 
results: 


Species. Moisture.| Protein. Fat. Ash, 


Per cent. | Per cent. | Per cent. | Per cent. 


SockeyexOnnedsere ss 2 oe cei efoto cle Genie melas alee ante ert 64. 74 24.19 9.11 2. 06 
CohoMormmedimmined ieee one... oe oak ante eels ec ae eee 68. 22 26. 56 3. 61 1.66 
Talpbonl jo) oRNelie: Gyr jominlle 88 e SR eos bee e go dasn ce sne cosas aecesogSe 69. 43 24.00 4. 86 1.68 


iiGGiey, Cr Caw. |. LS Soh sete Soo oe see secs ceases ogu sooeseeosess 67. 08 25. 06 6. 59 1. 26 


H. M. Loomis, chief of the Seattle food and drug-inspection labo- 
ratory, Bureau of Chemistry, United States Department of Agricul- 
ture, reports as follows on analyses of both canned and fresh Pacific 
salmon made at this laboratory.? 


CANNED Satmon (1911 Pack). 


[Each sample is average of two or more cans. All samples, except no. 2, are old form 1-pound tall cans. 
No. 2 is 4-pound flat cans.] 


Ammoniacal ni- 
a _ trogen. 
thyl 5 RUEME en ewe aS) Y 
Samples. Water.| ether (N63) ee NaCl.6 
extract. Sas 4g q Richard-| Alcohol 
son vapor 


method. | method. 


Per ct.| Per cent. | Per cent. | Per ct. | Per cent. | Per cent. | Per cent. 


No. 1. Puget Sound sockeye.........| 62. 44 15.17 20. 25 2. 50 0.79 | 0.0403 0. 0348 

No. 2. Puget Sound sockeye...-...---. 61. 84 13.74 21.77 2.73 1.10 0457 - 0410 

No. 3. Alaska medium réd..........- 69. 97 7. 81 20. 40 2. 58 1.09 - 04965 }......---- 

No. 4. Alaska chum....-.......---.. 73. 48 2. 88 21. 33 2.57 - 83 - 0563 - 0557 

No. 5. Alaska pink or humpback....} 74.12 4.75 19. 75 1.98 -50 0404) oso sh eeee 

INon6: Alaska ted. 2s. sscse<c-cee ons 70. 88 5. 26 21.79 2.35 - 64 04D Opals ace metees 
a Represents the fat. b Represents the salt. 


ANALYSES OF FRESH SALMON, EDIBLE PORTIONS. 


Ammoniacal ni- 
trogen. 
Ethyl . 
Protein | Total Ta oie Ge 
Samples. 'Water.| _ ether NaCl. 
» extract, | (N*6.25).| ash. | Richard-| Alcohol 


son vapor 
method. | method. 


Puget Sound sockeye salmon (caught vita ct.| Per cent. | Per cent. | Per ct. | Per cent. | Per cent. | Per cent. 
May 7/91 O12) se ee Dee aie aaa eee 7. 48 8. 86 22. 24 MESON |e - < cine 3 9.0121 0. 0205 
Puget Sound steelhead or salmon 


trout (caught May 7, 1912).........-. 67. 89 9.39] 21.80 1b8S) fisseoogeess - 0135 - 0218 


a Pacific Fisherman, vol. V1, no. 1, January, 1908, p. 21. 
b Kighth International Congress of Applied Chemistry, vol. XVIU, p. 239-245, 


pt nies 


IX. THE SALMON OUTPUT IN 1915. 
STATISTICS OF THE CATCH. 


The following tables show, by sections and species, and also by 
waters for Alaska, Washington, Oregon, and California, the catch of 
salmon and steelhead trout in American territory on the Pacific coast 
in 1915, and show their value to the fisherman. Part of these data 
were obtained from the various State fish commissions and from the 
United States Bureau of Fisheries. 


CarcH oF SALMON IN 1915,¢ By STATES AND SPECIES. 


Alaska. Washington. Oregon. 
Species. 
Pounds. Value. Pounds. Value. Pounds. Value. 
Coho, or silver-...-.---.------- 7, 989, 504 $133,159 | 10,720,401 $382,148 | 4,596,252 | $150,456 
Chum, or keta........-.----.-- 38, 556, 064 225,123 | 14, 180, 872 264,592 | 2,079,911 32,499 
Humpback, or pink.....--.--- 123, 585, 576 624,941 | 29, 644,561 CEPA ER bal Dereltopesee bese Rate ea ee 
King, spring, or chinook. ....- 13, 440, 834 362, 184 | 19, 884,530 902,575 | 23,539, 866 | 1,382, 148 
Sockeye, red, or blueback..-..| 129,394,055 | 2,729,577 | 5,187,130 532, 384 265, 466 13, 274 
Steclhead tromt=. 222 --. --- open cee ne nnn |e wenn ana 2,023, 979 121,635 | 2,341, 858 140,511 
UNCV EE - TRE See ee 312, 966,033 | 4,074,984 | 81,641,473 | 2,425,655 | 32,823,353 | 1,718, 888 
California. Total. 
Species. 
Pounds. Value. Pounds. Value. 
Coho, or silver.......- 2 296,719 | $14,836 23, 602,876 | $680,599 
Chum, or keta.--- 2-2-2 oo oe een nn ne eee nfs enn 54, 816, 847 522,214 
Humpback, or pink a\|Seqscesbocdcllaogsnasoss 153, 230, 137 847, 272 
Kone scprne. or chinook. 6 o.oses-e=eeiiceo es aaae ee es 8,212,506 | 410, 625 65, 077, 736 | 3, 057, 532 
NOCKOYV Gn ted 4 OR DGC NAC Ke aera e ee a ee ee al ieee ieee 134, 846, 651 | 3,275, 235 
SHRUG GTi eeeee SE ERR ies Sela Se Aise 33, 206 1, 992 4,399, 043 264, 138 
HUGS sana Sobers coo se son sdodnos socbascapse eases See 8,542,431 | 427,453 | 435,973,290 | 8, 646, 980 


a The published report of the Dominion of Canada for 1915 does not show the catch by species; the 
salmon as landed is reported at 136,939,400 pounds, valued at 35,743,893. 


CatcH oF SALMON IN ALASKA WATERS IN 1915, By APPARATUS AND SPECIES. 


Central Alaska. | Western Alaska. Total. 


Southeast Alaska. 


Apparatus and species. SSS SSS 
Pounds. | Value.| Pounds. | Value. | Pounds. | Value. 


Pounds. | Value. 
Seines: 3 

Coho, or silver.....-- 1,404, 228! $23,404) 349,494) $5,825)..........|-.----.-- 1,753,722} $29,229 
Chum, or keta.......| 17,279,232] 86,396] 1,534,216] 11, 507 1,488 $19] 18,814,936] 97,922 
Humpback, or pink. .} 46,170,204) 230,851) 2,879,772) 21,598)_.......-.|--.-.-..- 49,049,976) 252,449 
King, or spring....... 251,592|  5,718| 20,658;  469| 117,546} 2,671} 389,796] 8, 858 
Red, or sockeye...... 4, 652,170} 139, 565] 7,755, 465/155, 109) 6,129,160) 122, 583) 16,536,795] 417, 257 

Motale fs o. scossee 69, 757,426) 485, 934 12, 539, 605}194, 508} 6,248,194) 125, 273} 88,545,225, 805,715 
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CaTcH OF SALMON IN ALASKA WATERS IN 1915, By APPARATUS AND SrEctEs—Contd. 


ry 


Total. 


Southeast Alaska. | Central Alaska. | Western Alaska. 
Apparatus and species. 
Pounds. | Value. | Pounds. | Value.| Pounds.| Value. | Pounds. | Value. 
Gill nets: 
Coho, or silver....... 1,285, 860) $21,431) 430,314) $7,172} 595,350) $9,923) 2,311,524) $38, 526 
Chum, or keta......- 388, 944 1, 945 816 6| 4,316,728} 37,771} 4,706,488} 39,722 
Humpback, or pink..| 391,200] 1, 956 4,536 21; 148, 000 555] 543,736] 2,532 
King, or spring....... 1,707, 882| 38,815] 832, 194] 18,913] 3,101,428) 70,487| 5,641,504] 128) 215 
Red, or sockeye...... 2,418, 410| 72, 552| 5, 388, 525|107, 771/72, 809, 100|1, 456, 182] 80, 616, 035/1, 636, 505 
Notales cee ocs ce sne 6,192, 296) 186, 699] 6, 656, 385133, 883)80, 970, 606/1, 574, 918) 93, 819, 287)1, 845, 500 
‘Traps: 
Coho, or silver......- 2,355, 792} 39, 263) 956,172) 15,936) 144,300 2,405) 3,456,264) 57,604 
Chum, or keta....... 11,335, 912| 56,680) 2,051,608] 16,387] 1,647,120] 14,412] 15,034,640] 87,479 
Humpback, or pink..| 73, 234,128) 366,171] 757,786) 3,789|......---.|--------- 73,991, 864} 369, 960 
King, or spring....-..| 503,866] 11,451] 1,254,594] 28,513/  615,120/ 13,980] 2,373,580] 53,944 
Red, or sockeye...... 7,099,035] 212, 971/17, 215, 560/344, 311] 4,970,080] 99,402] 29,284,675] 656, 684 
Motalese sce. conc 94,528,733] 688, 536/22, 235, 670/408, 936] 7,376,620] 130, 199/124, 141, 023)1, 225, 671 
Lines: 
Coho, or silver....... 467, 994) SOO: Soot eal. Se Aa rte EE RATS 467, 994) 7, 800 
GIN 25 OT/SPLMN Ps ee ele 45 O90! 766 ali70 ¢L40 |e se aera ies ene an eae | ee 4,990, 766} 170,140 
Totals ssa 5458; 760) SLT 04 (|e pares | eters a Ree esate ce et 5,458, 760) 177,940 
Dip nets: fs , 
KMS OTIS PRIN eee | ee eee eee eee 45, 188 V1 O27| Pee oe ee eee etal 45, 188) 1,027 
Red, or sockeye.) 22.0202. 2 lee) 956; 550/95 VOR esse soon |see ne = eer 956,550) 19,131 
ko) ro beige ay Wasi leone aN cc pene 1 OOT 738205158 eee ee | enema 1,001,738} 20,158 
Total: : 
Coho, or silver....... 5, 518, 874; 91, 898] 1,735,980) 28,933] 739, 650 12,328) 7,989,504) 133,159 
Chum, or keta....... 29,004,088) 145,021) 3,586,640] 27,900] 5,965,336] 52,202! 38,556,064] 225, 193 
Humpback, or pink. .|119, 795,532) 598,978) 3,642,044] 25,408] 148, 000 555|123, 585,576} 624, 941 
King, or spring....._- 7,454, 106| 226,124] 2,152,634) 48,999] 3,834,094] 87,138] 13,440,834] 362, 184 
Red, or sockeye...-.-. 14, 169,615] 425, 088/31, 316, 100/626, 322/83, 908, 340)1, 678, 167/129, 394, 055)2, 729, 577 
Grand total....._.. 175, 937, 215|1, 487, 109/42, 433, 398]757, 485/94, 595, 420)1, 830, 390/312, 966, 033/4, 074, 984 


CatcH or SALMON IN WASHINGTON WATERS IN 1915, By APPARATUS AND SPECIES. 


Puget Sound. Grays Harbor. Willapa Harbor. 
Apparatus and species. 
Pounds. Value. | Pounds. | Value. | Pounds. | Value. 
Drag seines: 
Coho, or silver 40, 770 $1, 699 27, 708 6 ey. Se ee a) ee me 
Chum, or keta 64, 864 1, 216 PPA TRAN BI Be Bel aaa S See 
Humpback, or pink. -... ROE Peeks. 9, 084 iio Brees) Peesmercco emcee) ame ae 
Kanon OnSprings se oa kee ee 15, 488 704 29, 590 1 is | aL 
Steclheadrodhes: © os seen 730 RR 5 a Ms RI Sra ese ek le eget tod 
otal SiS c seal se scowans eee 130, 936 3, 731 57,570 2004: |e tiegcl ces eens 
Purse seines: 
Coho, or Silver... 220000000000 22 2-20 5- 3, 106, 365 
Chum lorketana eo Chane 10, 247, 648 
Humpback, or pink........-.......... 17, 444, 812 
KG SHOTS MIN Ayes pase em ae 224, 510 
Sockeye, red, or blueback............- 1, 223, 465 
Steelhead trout... 22222222) ei. 113, 975 
Potalaenk J Soe SR oe 32} 3607 754| | 6264598 Meeks asal | eae hae eee eae ee 
Gill nets: 
@oho*or'silver2s 2525. He. cee oe 683, 214 28,467 | 504, 420 9, 478 22, 590 $941 
Chumforiketa: 6: MR Seay 774,416 | 14,520 | 425, 592 6,684 | 13,688 257 
Humpback, or pink....-.............. 143, 932 L080, 220. sare ralabrso ees eens acne aoe 
Icing yOnspring---0. 6) By) Vaya 510,114 | 28,187 | 340,940} 14,216 | 139,788 | 6,354 
Sockeye, red, or blueback............. 99, 250 8, 933 |1, 448, 815 86; 985 jee seme aleetce cme 
Steelhead trout..................2.02- 16, 450 987 11, 780 707 110 7 
Totals sseascawcecee «seme wenseeees 2,227,376 | 77,174 |2,731,547 | 118,020 | 176,176 7,559 
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CarcH oF SALMON IN WASHINGTON WATERS IN 1915, By APPARATUS AND SPECIES— 
Continued. 


Puget Sound. Grays Harbor. Willapa Harbor. 


Apparatus and species. 


Pounds. Value. | Pounds.| Value. | Pounds. | Value. 


= a | ff 


Trap nets: 
Coho, ORSILVOr Sate e ee eee 3, 825,648 | $159,402 | 272,640 | $11,360 | 150,258 | $6, 261 
SE oe eee eee a ret i 26,665 | 145, 056 2, 720 ne ae 1, oe 
mpback, or wooo eet eaaceee-| 11,630,852 | 87,224 |...-.-...-|---.------ 
ioe OF eine a MS ak ES 5, 221, 106 405,196 | 18,418 | 350,812 | 15,946 
Sockeye, red, or blueback.....-...---- 2,091,650 | 197,249 |......-.--|----------|----------|-----+-- 
Steelhead trout.............-.-------- 144, 230 12, 650 WOON sueetncee eal eaten cin 
Motalistev. eset aeaseene ecccecees--| 24,335, 598 835, 542 | 33,257 | 596,407 | 23, 981 
Reef nets: 
Coho, or Silver......--------.------+-- 22,584 | 941 |........-.|----------|----- 222 -- [22222 eee 
Chum) or/keta]2 2 oo) ee oes cen. - 8,944) 168 |........--|----------|------2---]--+----2 
Humpback, or pink...........---.-.-- 92, 952 jocusgdosaledasesace se osoeesokalsses5hc6 
King, or spring........-.-------------- 5,016 | =: 228 |... |e eee ee [oe eens |-- see ees 
Sockeye, red, or blueback............. 6,790} 611 |-...-....-]----------]----------|-----2-- 
Steelhead trout.........-...-.-.------ 2,500} 150 |....--..-.|-----2-+--|-----222--]------25 
Total..... ens SN UR, IGE AEN VC EG 138,786 | 2,795 |........--|----------|----------]-------- 
Set nets: 1 
G@ohosorsilvers.3 22 sa56 2200S. ieee. 411,372 121,170 5, 049 35, 856 1, 464 
Chum, or keta........-.-.-.---------- 170, 840 124, 336 2,331 | 100, 768 1, 889 
Humpback, or pink.........-.-------- 152,120} 1,141 |..........]---- Pap a easter 
Kings or'Springs: 2)... 22s sec. 131, 186 158, 664 21 104, 786 4,763 
Sockeye, red, or blueback............- 16, 865 250 23 4,145 373 
Steelhead trout...........-.----.----- 6, 480 1, 730 104 30 2 
UNS Ue tL ae DG sy pS 888, 863 406,150 | 14,719 | 245,585 | 8, 491 
Bag nets: oe aT, Rae |: ERIE LD eG | 
Coho, Jor Silver 3/2 iain csietonieineiioeais a 3, 600 PEON sis eae se rater SS ee eee 
Humpback, or pink..............----- 2, 100 1B | Oaks Seal Se baSkeden eoaeoocsGric cad zaes 
Potallecs awe aia - fee = os eek Ss es - 5, 700 IRD RSet ee Seanee oe Jan sean 6 geome 
Lines: 
Coho, or Silver..........---.---..----- 480, 000 P40) 000) Wes oeossone boo 2onesen|seoqssécney sd adaan 
King, or chinook............-...-.+.-- BAGS0; 000!) T4OK000) | aan ae eeetes | eateteee | imeem rote| soe 7 
SUE Te cSancenene ee seman: Bere EN E580: 0000 160; 000. f2c <2 isa cs s|ases aint tnd] qomhataee ae ac. 
Grand total: ERG Na Gane cee NG es ee Ce 
GWoliovonsilver 285... c see 8,573,553 | 304,265 | 925,938 | 27,041 | 208,704 | 8,666 
Chum soniketaes 8 92205... o082 dee. ed: 12, 688,824 | 237,912 | 695,256 | 11,740) 208,200} 3,904 
Humpback, or pink................... 997475.852 | 221,062) |..02-2.5-:|---0cee se - 1,593 16 
King, or spring................22..2--- 9,187,420 | 417,610 | 934,396 | 41,191 | 595,386 | 27,063 
Sockeye, red, or blueback............. 3, 438,020 | 418,423 1,449,065 | 86,958] 4,145 373 
Steelhead trout ...............-....... 284, 365 17, 063 26, 160 1,570 140 9 
Oy fc Ee SE DR 63, 648, 034 |1, 616,335 [4,030,809 | 168,500 |1,018,168 | 40,031 
Columbia River. Total. 
Apparatus and species. 
Pounds. | Value. Pounds. Value. 
Drag seines: 
Gohotorsilversnce tsa cmece ecole ve cse ce ceesced $1, 681 108, 816 $4, 534 
ee eee t) gam] G9 
Kang dorkpiueer een es. ven Beso 46,248 | 1,062,534} 48,297 
Sockeye, red, or blueback.................2222222---+-- 5, 474 60, 820 5, 474 
Sieelheaditrouties eee eek. CMe es 14, 363 237, 120 14, 407 
Total..... Sieininlaieisislnisieteteatelsiciatai pe ieteisisicialciais ic e'ml=ieioimiaie)= o\=)= 67, 865 1 548, 882 74, 100 
Purse seines: 
Coliovor silvers. saeeee ee 3,436 | 3,188, 889 79, 902 
Chunrorkotars ae ees ees en eecenee. 2,617 | 10,387, 232 194, 757 
Humpback; or pinkie sea eee oes ieeccccuees 1,061 | 17,586, 212 131, 897 
Aine OL, SPRITE: 5) Sem Re Ls a Be 2, 664 283, 110 12, 869 
Sockeye, red, or blueback.................-.-s0-eseee0- 350 | 1,227,360 | 210, 462 
Steelhead trout................. eee See eS SEED 10, 469 288, 455 17, 308 
Molalla <sseceesesenesereasceneeneceesar see te orc 20,597 | 32,961,258 | 647,195 
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CarcH OF SALMON IN WASHINGTON WatTERs IN 1915, By APPARATUS AND SPECIES— 
Continued. 
Columbia River. Total. 
Apparatus and species. 
Pounds. | Value. | Pounds. | Value. 
Gill nets: ; 
Coho}ior silver #yne ih: S828 Jee 3 eR eee os Ae Senile 74, 724 $3,114 | 1,284, 948 42, 000 
Chum omkotaceies co hk Sark MO SRE Re eae 231, 960 4,349 | 1,445,656 25,810 
Humpback, or pink...........-.-.----------+++++++---- 4,996 37 148, 928 1,117 
King sons pings esses. occ: Sethe soos ceiats 3, 474, 402 | 157,941 | 4,465,244 201, 698 
Sockeye, red, or blueback......-.-...--.------------+-- 24, 065 2,1 1, 572, 130 ; 
Stoslioadubroueseeee eee eee oka aes Me chee nae 368, 892 22, 134 397, 232 i 
Totals aioe we ava woe enen ea een, SESE TE 4,179,039 | 189,741 | 9,314, 138 392, 494 
Trap nets: 
Colin: on silvers sees sae ss eee ee oe eaten Seeeaioe 722, 844 30,118 | 4,971,390 207, 141 
@hum:-or keta dsr eee 207, 992 3,900 | 1,868, 904 35, 043 
Humpback, OPIDUU RS co nen gous dade ssdepscasendseacasaans 18, 840 141 | 11,651, 285 87,381 
Katie: or sprifige ss iicccush sere ed SU 4,008,224 | 182,192} 9,985,338 | 453,879 
Sockeye, red, or blueback.....--....-...---------..---- 89, 945 8,095 | 2,181,595 205, 344 
Steellicadd trout etre oreo ees rier nates = 891, 202 53, 476 1, 048, 082 62, 889 
GaN er ote Gear eESR ENC 5,939,047 | 277,922 | 31,706,594 | 1,051,677 
Reef nets: 
Coho, or'silvere 02-0 Soetet oes ose eee ene ee eens nllotaie ecine acl aaa neta 22, 584 941 
Chum;orketa /ife o.oo 0 a bes eee a, NOR pee oo eee te ella oem 8, 944 168 
Humpback, or pink..----.-...-------.---+---------+----|---+-+---+--|---+-+---- 92, 952 697 
UGHEH Oy eS Ng iG Wen coe age sanoje “sore mwecds sn er soan|seacadasescuascadssde 5,016 228 
Sockeye, red, or blueback..............-..-------------|------------]---------- 6,790 611 
Steelhead GROG ep ere sch eee cense ob gegen iota ors eo cea 2,500 150 
MOtAL oo coh sewicta ae Bake dee eo aeya ae Bete eaiite eee eases cigs | eae ree 
Set nets: 
Coho or:silver sons eee Se a are 
Chum, or kata coher es 
Humpback, Oye UII soo cooacosesoccepeansesaccnescoones 
Kings or spring 2..5526 02 9.223. 53555- sees sae) el emeajsenisee 
Sockeye, red, or blueback 
Steplhoadstroutes tenes ss ete er me ae 
ROGAN So te ENS YS DABS Uhh cette ed eect ee 
Bag nets: ; 
Cohio}@r silver 2600.0...) Gee anes See Se 3, 600 150 
Humpback, or pink 2; 100 16 
Totaly secs cd Pe ee os te BRS, TR HR GS 2 5, 700 166 
Wheels: 
‘King; or chinook! 2215... Se. Ga0s52 325 he eee 128, 436 5, 838 128, 436 5, 838 
Sockeye, red, or blueback.......-...-------------+------ 107, 305 9, 657 107, 305 9, 657 
Stesllinadvtroutsss 222 sce sateen ee ae “4 30, 560 1, 834 30, 560 1, 834 
MRObal eS fe cpa cu DAO AYE ARCANE CEs ie Rae ee 266,301 | 17,329 266, 301 17,329 
Lines: 
Coho;orsiliver:: . 35/2 b oe PAT oe eee 90, 000 3, 750 570, 000 23,750 
King, or spring.......-..-- noossHapooradosseusbodsasccs 440, 000 20,000 | 3,520,000 160, 000 
Ha GR Ree eta ae Ne eat Os IR aE oe ane 530,000} 23,750] 4,090,000] 183,750 
Grand total: 
Coho; for silvers: 628s) oh. TS ee ee ects 1, 012, 206 42,176 | 10,720, 40% 382, 148 
Ghuntonketa.f 2-426 RRO ees, Neel eases "588, 592 11, 036 14, 180, 872 264, 592 
Hympback, or pink................--+----------+------ 167, 116 1,253 | 29, 644, 561 222 331 
King, chinook, or spring............-.-.---2-2---2--0-- 9,167,334 | 416,711 | 19,884,530 | 902,575 
Sockeye, red, or ieeuate ince Rutciels ee ee ak meee eter 295, 900 26, 630 5, 187, 130 532, 384 
Stoslheadstrouts . 2.23.28... Lk Bete ee 1,718, 314 102; 993 2, 023; 979 121, 635 
Potal sow oe soe. Lome ok ee Ges aaa Nahe 12,944,462 | 600,799 | 81,641,473 | 2,425,665 
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Catcu or SALMON IN OREGON IN 1915, BY WATERS AND SPECIES. 


Columbia River. Coastal streams. Total. 
Species. 
Pounds. Value. Pounds. Value. Pounds. Value. 
Blueback.....-...--.-..22-222. 264, 770 $13, 239 696 $35 265, 466 $13, 274 
(Chum ene PA ed 1, 561, 337 24,396 518,574 8,103 | 2,079,911 32, 499 
Chinookssss2-2 22-2 eS 20,515,436 | 1,230,926 | 3,024,430 151, 222 | 23,539, 866 1,382, 148 
DilVersid@@seen ies. 2. o- les Seek 2, 493, 650 87,278 | 2,102, 602 63,178 } 4,596, 252 150, 456 
Steelhead...............22..2. 2; 279, 202 136, 752 ; 62, 656 3, 759 2,341, 858 140, 511 
Rotate reste tii awed 27,114,395 | 1,492,591 | 5,708, 958 226,297 | 32,823,353] 1,718,888 


CatcH OF SALMON IN CALIFORNIA IN 1915, BY WATERS AND SPECIES. 


Chinook. Silvers. Steelhead. Total. 
Location. 
Pounds. | Value. | Pounds.} Value. | Pounds.) Value. | Pounds. | Value. 


Eel, Mad, Kiamath, and 


Smith Rivers.......-.....- 1, 649,189 | $82,460 | 286,719 |$14,336 | 33,206 | $1,992 |1,969,114 | $98, 788 
Fort Bragg, Mendocino 
(COED CHEN ie Re eae URINE easy Ree 56, 247 25 SUD eo iejes lc ace ee euler Sek |ocae Soe 56, 247 2,812 
San Francisco Bay and tribu- 
VATIOS HO ects ers wis cies cimcieseeies DA TUG 2A HU Zomosles | eects ea (et nie |e ga ce seek 3,471,624 | 173,581 
Monterey Bay................| 3,035,446 | 151,772 | 10,000 BOS | stencil bee aes 3,045, 446 | 152,272 
Total 2a oneet Gs 8, "8,212, 506 | 410,625 | 296,719 | 14,836 | 33,206 | 1,992 |8, 542,431 | 427,453 


PACK OF CANNED SALMON IN 1915. 


The following table shows by sections, species, and styles of can 
the pack of Pacific coast (exclusive of Biber and Japan) canned sal- 
mon in 1915: 


Sole- 


Species, grades, and sizes. Alaska, | Fuset | Queets) quot 


- Wil- | Colum- 
Grays 
nault 
Sound. | River. River! 


lapa bia 
3 Harbor. Harbor.| River. 


Coho, or silver: Cases. Cases. Cases. | Cases. . | Cases. | Cases. | Cases. 
pound Mab res ase Se 4,201 S896! Ease aweeees 2,848 10... 12, 757 
1-pound flat...........-...--. 2 338 28, 765 |.......- ASSO tee ens 3,381 
1-pound tall................-. 120; 031 | 113, R208 eee ae 6,860 | 4,008 | 17,198 

Total.......... ABaaaadanoss 126,570 | 180,783 |........ 14,036 | 4,008 | 33,336 
Chinook, or king, red 
Fancy— 
4-pound flat............--|-.----206- 4 D400 ccactereisa| oetctne «otal Weetesintac este ealee ---| 168,383 
1-pound flat..............|...-.- GOO2 ME Soeoecis eo oescinal sees cette eleinee e--| 161,171 
1-pound tall TPT eso accn| Beandoce| sesecsec Beeasele ror eose-| 17,650 
Tpanmdtoyalanwe ce niatecitce| sec eeee sac |ost oe ice acs alsialciaie en cision | aan ceicea| me cenece|oeceaene 1,807 
Standard— 
F-PONNGMAbSeeacsavece se) 4; UY ose Seen oe oeeee| ec sc eek 458 |........ 22, 429 
A-POUMG  Halemremacissccisnis| 2 08) COO) [Se enaanemelommeccis|occe cece 630 492 | 14,819 
1-pound tall...... BE ent S4Sr lS omiccoseee al asics Sa 685 | 2,656 | 30,227 
Total......... ACep ere 85,694 | 26,492 |........ 1,773 | 3,148 | 416, 486 

Chinook, or king white: : 
i-pound once a iaiatatate conoosealbeosoen Bae IRE) ee hood Boosseao 155 IE eeeeicacaleccaccon 
ge dae! BaPposdaoqone zSaleess Sacnold bAGaesessAls4dboces 88 did |peaeeie aecconas 
1-pound tall.......... socchsoel|ssbabacese 936 j........ GSTs O00 sean sae alee sets 

TOtale << cc ciccdceetocesernslaacden cess 1,974 |........ 924 | 2,446 |.......-|-..----- 


SS eee eS eS SS 
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Sole- | Qui- Wi Colum- 
Species, grades, and sizes. Alaska. ee au duck | nault me ayy lapa bia 
: -| River. | River. |}~°"?°"-|Harbor.| River. 
Chum, or keta: Cases Cases, | Cases. | Cases. | Cases. 
2 PONG hatessaseee sea saeeene | seenae sea): 1 OGSel ee teeara | eee |e ee ee) eiatete areata] Sees 4, 026 
1-pound flat.......-......-.-- 317 8 SL lestexege 9, 278 
j-pound tall..-...-..-.--.---- 484, 091 1,985 | 22,700 | 5,686 | 73,226 
Total: ceyon eae aes Shee sis 484,408 | 411,774 |_...-..- 192 | 1,993 | 22,737 | 5,686 | 86,530 
Humpback, or pink: 
s-pound flat. 22-22... 2-25. -- 4,321 265909 seer eos Seer eyelet Aleicle cial cclelllnte afe\a eo [faie tae 
1-pound flat............-...-- 3,508 DIETS Oe pee ene Sees Bs ae eoemealsasese sist i565 o.0 
“ute al pound tallb seas Hee seme nene - 1, 86255441 545, O50 (ee i eke ba WR HOS GE SEs IONS aes ie na 
Notalsn soseencicists Heese HEB 70; 37341588" 649. (hoe ons a ed ihe 8 Se aie 
Sockeye, or red: 
2-pound nominals...........- WOO SS aren ais aia eine aie bva tolls sia ain.c w «ila jaje aia/=te e)| lm Sleleleterele ets eaten | ese 
AHound flats se) |e: 53,965 | 55,411 BAM Een 19; 582i). .07 0 es aa 4,709 
I=pound tapes ss: oe ase 111, 698 8,476 DOO ees ean 35 085)|2 232 soos oeee a 
1-pound tall......-......----- 1, 755, 104 697 968 |.-.----- B55) oe cna (eeeeeee 750 
Potalewe cists sees? 1, 922, 296 64, 584 | 15128 ees | 22,972.02... al Saeene 5, 459 
Steelhead trout: 
srl QOWG! MEN toes osm boassasn es [on se5s55=4/seosoeess|ssece-so|pseonc soles ssecc sess s op nolc eo cc] 6, 836 
Tea WhO Mi scsoqo acs 3ac0so5||56 soo GoR| sea codes |secaasod|sakouccallonesoas4 Se soagcel a srabac 8, 935 
OG Ee eee a See Sec ocalso2omoases| 452052 acelsconceeel|scenesss|[bsscones|bobocase|asacss5e 10, 952 
Metal cL shi co- eer |e | ie eal ee oe ores 26, 723 
Grand total....-.....-...-- 4, 489, 341 f 269,256 | 1,512 | 2,726 | 27,497 | 40,992 | 12,842 | 568,534 
P Alsea A Coos 
Neha- | Tilla- | Nes- A Sius- | Ump- Co- 
Species, grades, and sizes. | lem | mook | tugga Sav Bey, law | qua ey quille 
River.| Bay. | River. River River. | River. Rone River. 
Coho, or silver: Cases. | Cases. | Cases. | Cases. | Cases. | Cases. | Cases. | Cases. | Cases. 
4-pound flat..........--- 200) ~ 5s 1,900 | 1,525 | 1,640 346 949 | 1,050 1, 366 
TEVA! EIS 8 oGongoe Salles aoseseloocos zecllenadenaq|-ancose- PAB |S Se oc sa \esoor ese 2,000 |..-.-.-- 
1-pound tall. . 1,400 | 4,949 | 2,100] 1,000] 1,600] 1,409] 3,039 450 | 3,765 
ROGAN EN 3 oe cictewieine caer 1,600 | 4,949 | 4,000) 2,525 | 3,453) 1,755 | 3,988} 3,500 5,131 
Chinook, or king, red: 
Standard— 
Z-POUNGI Mal eee tele ae oh ibe nate ailtinle Setciaca coisas Weenie Sales s aceeleigeeem a sleee eee 1, 795 
1-pound flat......... 200 250 190 103 GRY semen nt CESS ae Te yee 
1-pound tall......... 600 | 5,425 |.......- 1,400 | 1,209 |........ 10307 Sees 484 
1-pound oval........|..-..-.-|-.------ DAS He ce oc Ace ce ose oie| eis orarevoiel| mrsceietmtaagell ere tere tole fete are 
Totals: te calsssenwies 800 | 5,675 | 1,671} 1,503] 1,364 |........ 1,106) |e cetee 2,279 
Chum, or keta: 1-pound tall. . 500 | 10,599 460 650 500) seo58 s/o See. ccc eee eee 5,131 
Grand total............ 2,900 | 21,223 | 6,131 | 4,678 | 4,867} 1,755 | 5,094] 3,500| 12,541 
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EE 


Kla- | Sacra- | Monte-| British 


Rogue | Smith | math | mento| rey | Colum- | Total. 


Species, grades, and sizes. River. | River 


River. | River. | Bay. bia. 
ee aa 
Coho, or silver: Cases. | Cases. | Cases. | Cases. | Cases. | Cases. Cases. 
#-pound flat... 2.2 .0..522.-2-226205-|--- 22 ==: The Noe Se ee eeleoenens precede 67, 683 135,575 
1=MOUI gMAle sce sen er neaeee lon |e eas rel OM ete iete || mia =i=—t= 15,521 59, 990 
1-pound tall.......-..-.--.-----------|-------- 200 eee cer lee anti |eelel1-<5 4 63, 752 347, 826 
Motaleaeeeiestiass Seb ches. ues 515 | 1,078 | 2,500 epadee [arse -ee- 146, 956 543, 391 
Chinook, or king, red: 
Fancy— 
B-pound: flat: tes yaaee ce eeee 174, 566 
TE pOunG fate sae sees ee eee 185, 314 
i-pound tall. eee eee 32, 910 
j-pound70v alesse ee eee eee 1, 807 
Standard— 
F-POuUnd MAbs seam) =a = 66, 275 
J-pound flat soos - + -eas=-42- 38, 178 
1-pound tall......--..------------ 137, 775 
3-pound oval.......-------------- 206 
1-pound oval.....-.-.------------ 1, 880 
MOUS ee eee een cneae = © =a eceee eee 638, 911 
Chinook, or king, white: 
pound flat.......-..---..-----------|--------|---22 2-2 [2-22-22 eee eee eee [eee eee 289 1,651 
J-pound flat. ........-..---.----------|------+-|--------]------+-]-----+-- [eee eee 524 1, 415 
I-pound tall. ...-..--..--------------|--+--02-]--2-2e22]--c ere fee 5,557 9, 474 
RNat alee erento cone sace east onli: eaenly Cue. [eee cere creator (iat pil soeser(e 12, 540 
Chum, or keta: 
Z-pound flat ....-.-- 2-22.22 ------ 22-2 2|-oe 22 - [eee ne eee eee |e ene en e|e eee eee e|- ose 22 --- «5,394 
j-pound flat....---.222-.2..-.--------|----++--]--------|----2---|---2----|-2-22+2- 2, 739 14, 269 
TEporo tayo ars) bee ee oe ee Ps Se ee oeeene| Pe censnc ebmeeod emer secant 79, 261 | 1,093, 047 
Notalreseers.. 28 gabe Meany age Naps SIEM IB ee Mec tea AP GE VE Wits, pea Le 82,000 | 1,112, 710 
Humpback, or pink: | 
4-pound flat 76, 072 107, 312 
j1-pound flat e ale 41,478 
1-pound tall 2, 672, 584 
Total....... A elt 1-53 (ci ae 2, 821, 374 
Sockeye, or red: 
Pe ponndlovalis ss. sie sse eon te sna [em meri ariel emer <e cat a= [ane mm = = 3, 737 3, 737 
1-pound oval: ......:22:252.-2..-.---2|---+-2--|--------|--------|-----22=|----0-2- 1,579 1,579 
2-pound nominals.-.........--.------|--------|--------|--------]--------|--------|--222-2-2- 1,529 
pSoyerel Wei Eee eee ae eh BE bere) Beeebedal Baeecese a eaponec |e aomre 335, 705 469, 666 
TEUGIIEGL CEVE Gee. aL oC umee Ls ANNE TRON IROL Sa) POT Si sat 5 (Fe es - 44,295 | 167,684 
TEpaCOHTTO GENT ee ee Ga Meg aM IES EINE 4 A SEE a Daa | ae ae 90, 796 | 1,848, 670 
CINE Case hh peta kak ie SRB MN 5S RL FTN: egy RB IR ee (EN 476, 042 | 2, 492, 865 
Steelhead trout: hae 
SEONG HET Se aees oa cence anases Ace] pyaseeo.| aoceaae| poe sobs sear secre! Passos 978 7,814 
1-pound flat......-..--.--.---- {Aaccnc||spaedcuc|b Stosesalaoseeccul paaceder| = ceace 273 9, 208 
He TAOUIETCL ALA See os sp ees ce RB Oca 2 Cook aa See 1,676 12, 628 
URYey Be A eR 2 Ve Leer eee eS enol ee ace (rar 2,927 29, 650 
Grand total.............-..-.-.----- 19,609 | 3,033 | 12,900} 6,179 950 |1, 138,381 | 7,651, 441 


X. STATISTICAL DATA FOR OTHER YEARS. 
CANNING INDUSTRY OF PACIFIC COAST FROM 1864 TO 10915. 


From the beginning of the canning of salmon on this coast it has 
been the most important branch of the industry, and the following 
table shows in condensed form the number of cases packed in each 
year on the Pacific coast of North America from the beginning of the 
industry in 1864 to 1915. 

As British Columbia is a province of the Dominion of Canada it 
does not come strictly within the scope of this report, but in order to 
show the pack of canned salmon on the North American shores of 
the Pacific Ocean, which would be incomplete without that of the 


province, it has been included also. 


Pack or CANNED SALMON ON THE PacrFic CoAstT, BY YEARS AND WATERS. 


Coastal 


- . Coastal f 
Puget streams of Grays Willapa | Columbia Smit 
Years. Sound. ESE Harbor. | Harbor. River. TOR River, Cal. 
on. 
Cases Cases Cases Cases. 
TSC sco oe sel te teste cake Na] Oe aioe saps tele epetctors | stersetatciscieictcss 4,000 2.2.5. /eee eae aaa 
TG ee BES Se nng ERGnGmoe cd Rene bo saad tia socncsoea sacaanr eccce 18; 000}:| 5: Seach oes | ae 
TSG SB Ss oe 552 otek | Pee sateeeee| sence as ae eeenses cla 285000) SS ssaece babe awed) 
Tie a wee Seb eEeG |p hecboobebea Sooopoadocas bsacqodaoce5clecosccnnecoe 1005000; |} 22 32250552 Gens 
TCH (0 eee ny cu au DP tes erica Waa eae ae lance ial accM EO oOb 150.000) 22s 4 52 Sea epee 
1871......---------|--- 2 eee ee ee] eee ee |e |e eee eee eee OOO) 1 ses arse ae ate een 
1 hy Oem sae ee ocr Betas a4 nme oe re LC ee bee ema 250: O00? 12) eee oS eek Sa 
They ees OR a ean aa Nal Noe to eles Same el mrcon Saco S 250;,000'| -.. egee eee is 
TY ees ene tel Cee meena conn cocaaca poacdacsccon osocsaoGaeer 390; 000) Uva a eee as peeeeene 
UR 7h bake kes Ne a i Se eee | oe a remit a taroreieraa anne 370; 000)! 32.2. sseee a eee 
1876...0. 02-2 enone |e eee een |e ee ee nee eee [ee eee eee eee nee 4505000! |. 235s ee see 
TR ee Se Be BOON meme alle eda ae a een 380, 000 7, 804 
Tera ie Se Coe gees ch ase a tne CoG op ed Se 460, 000 16, 634 
ieee Se 2a eT EBON eae Seon ce aR 2 480, 000 8) 571 
530, 000 7,772 
550, 000 12,320 
541, 300 19, 186 
629, 400 16, 156. 
620, 000 12,376 
553, 800 9, 370 
448, 500 49, 147 
356, 000 73, 996 
372, 477 92, 863 
309, 885 98, 800 
435, 774 47, 009 
398, 953 24,500 
487, 338 83, 600 
415, 876 52,778 
490, 100 54, 815 
634, 696 77, 878 
481, 697 87,360 
552, 721 60, 158 
487, 944 75, 679 
332, 774 82, 041 
358, 772 12, 237 
390, 183 58, 618 
317, 143 44, 236 
339,577 54, 861 
395, 104 98, 874 
397,273 89, 055 
394,898 | 107, 332 
324,171 79, 712 
253, 341 52, 478 
274, 087 58, 169 
391,415 | 103,617 
543, 331 138, 152 
285, 666 84) 074 
266, 479 38, 492 
- 454, 621 106, 617 
A 558,534 80, 499 
17,185,556 | 104, 663 | 676, 058 | 513,387 | 19,068,830 | 2,277,776 | 33,457 


a 
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Pack or CANNED SALMON ON THE Paciric Coast, By YEARS AND WatERS—Con. 


Klamath | Eel River, | Sacramento 5 British 
River, Cal. Cal. River. Alaska. Total. 


. Years. Columbia. 


J 
Bee, Ue 682, 591 é 1, 609, 696 
i Setameaue 10,353 | 801,400] 314,511 | 1,578,746 
Ne ei 2,281 474,717 | 248,721 |. 1,354,083 
Setar atte 23,336} 643, 654 610,202 | 1,876,915 
dks Se 28,463 | 686,440 | 492,932 | 1,887, 150 
para Rare 25,185] 626,530] 587,692] 2, 169, 848 
Ge ate ea 13,387 |  966,707| 617,782 | 2; 408,812 
tee Se 38, 543 909,078 | 1,027,183 | 3,124) 609 
eee Wee 29,731 965,097 | "492,551 | 2,484) 799 
Beg te 32,580 | 1,078,146 765,519 | 3,257,825 
Dake ies 39,304 | 1,548,139] 606,540] 30917542 
Pere ke Tale 17,500 | 2,016,804 | 1,247,212 | 5,186,407 
ca Ree 14,043 | 2,536, 824 627,161 | 4,1947558 
Same cee 8,200 | 2,246,210] 473,847 | 3,607,073 
eee 14,407 | 1,953,756 | 465,894 | 3, 276; 882 
pear eee 2,780 | 1,894,516 | 1,167,822 4,607,087 
Loe lor a 2, 219, 044 629,460 | 3,817,776 
ADL as SBSH Vs g Saat 2, 169, 873 547,459 | 3,522 506 
PUSS a cae a ge 2,606,973 | 566,303 | 3,962)317 
SSE sis UN RS OA age 2,395,477 | 993,060 | 5,393,670 
GOON eee. 2,413, 054 760,830 | 4,316,453 
8,400 4,142 | 2,823,817| 948,965 | 6, 145, 308 
WIQOOO ote 4,054, 641 996,576 | 5,961,431 
Bye ee ies. 950 | 3,739,185 | 1,353,901 | 8,033,915 
Has eevee is 17,315 | 4,056,653 | 1,111,039 | 6,648,325 
Raete ere 07,129 | 4,489,016 | 1,133,381 | 7,639; 267 


50, 650 1,382,391 | 52,732,983 | 21,239,618 | 115,021, 957 


« Reduced to a common basis of forty-eight 1-pound cans to the case. 
b Includes 950 cases packed at Monterey. 


CANNING INDUSTRY, BY SPECIES AND WATERS. 


The tables which follow show separately, by waters and as far as 
possible by species, the salmon canned on the Pacific coast from the 
beginning of the industry until 1915. It is only within recent years 
that the published statistics have shown the pack of the different spe- 
cies separately. In the early years of canning the chinogk, or quinnat, 
salmon was used exclusively, the other species not being utilized 
until the chinook had begun to decrease in abundance, or a demand 
had arisen for a cheaper product. There is a very great difference 
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in the selling value of the highest and lowest grades, and it is neces- 
sary to have complete statistical data now in order intelligently to 
comprehend the trend of the industry. While every effort has been 
made to make these tables complete, there are, unfortunately, some 


gaps which it was found impossible to fill. 


Such ellipses indicate 


that either the canneries did not operate or that no data were 


available for such periods. 


Trade names of each species as known in each district, follow: 


Districts. 1 2 3 4 5 

Nl belcaqee ca Cees mec gecicckucrss c= Redeow sess King aee eae. Cohoz. 2 Bink essa Chum 
Medium red. Keta 
Silver. 

British Columbia..........-.-.- Sockeye. ..-. Spring .-----| Coho.......... Humpback....| Chum. 

Puget Sound ........-----------|----- do.......| Tyee,spring-|....- ODsseso0¢selss2s2 doe eee Do. 

Columbia River........-------- Blueback...| Chinook..... Silverside..... None packed. Do. 

Outside rivers. .....--.--------- Quinault.-..| Quinnat.....|..... Ghsssseqee slocnée do-.e ees Do. 


Although there are only five species of salmon found on the Pacific 
coast, each bears several common names which are in general use in 
one or more of the many fishing districts. 


Pack oF CANNED SALMON ON PUGET SOUND IN SPECIFIED YEARS. 


Can- Chinook. Sockeye. 
Years. ees 
ated. Cases. Value. Cases. Value. 
ae ee Be Bek cas eb cee SN atolns, Sele ee] Cee eee 
Re eee ess eee cane lates none sea eer eee 
ELISA IE EP so le yy em MEN Fy SS PETS ee ene ee ee 
ID AIRES 2 A | che Me Noe at I lng Sans ere te inc ge 
DES Se eed eat aes eel aoeacees Heo ee Se ele eee 
A DP KA sees ea eel) eS hi ne i AMEE mis 
SIRS eS er US| Eh | oes Arley as See ah 
1 Uy ieee UR RR Fe ES a eR Dae 
fs Wa pepe ie Sebo en ee ane eee) re ee oe as nS 
2 240 $1 (200: cas nacre eee eee eee 
1 1, 000 BFO0Or | sass soo ae ies ey es aa 
2 382 2,101 5, 538 $24, 921 
2 86 473 2, 954 11, 816 
3 1, 200 6, 480 47, 852 103, 371 
PRR act taba ee 41, 781 188, 014 
7 1, 542 7, 325 65, 143 273, 108 
11 13, 495 67, 475 72, 979 350, 299 
12 9, 500 39, 045 312, 048 1, 248, 192 
18 11, 200 50, 624 252, 000 1, 058, 400 
19 24, 364 103, 180 499, 646 | 2,368, 334 
19 22, 350 134, 100 229, 800 1, 149, 000 
iit aa hg Me aia ee ea aac eR ae ae 1, 220, 000 
21 30, 049 150, 245 372, 301 2, 047, 655 
22 14, 500 72, 500 167,211 | 1,003, 260 
13 14,441 69, 352 109, 264 653, 871 
24 1, 804 9, 922 825,453 | 4,952,718 
16 8, 139 48, 834 178,748 | 1,251,236 
14 1, 814 16, 326 93, 122 698, 416 
11 95, 210 666, 470 170, 951 1, 196, 657 
24 13, 019 72, 604 1, 097, 904 6, 183, 300 
15 10, 064 60, 324 248, 014 1, 673, 095 
21 21, 823 172, 582 127, 769 1,168, 145 
21 20, 252 101, 706 184, 680 1, 660, 173 
32 1, 234 5, 247 1, 673, 099 | 10, 871, 178 
22 27, 140 179, 532 339, 787 | 2, 751, 832 
40 28, 466 145, 555 64, 584 676, 769 


Medium red, or silver. 


Cases. 


Value. 


429, 085 
413, 800 
447, 851 
337, 174 
472, 485 
476, 288 
644, 922 
630, 446 
895, 153 

1,711, 178 
761, 200 
235, 372 
715, 995 
902, 335 
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Pack or CANNED SALMON ON PUGET SouUND IN SPECIFIED YEARS—Continued. 


Can- 
neries 
oper- 
-ated. 


Years. 


Chum, 


Cases. 


Value. 


Pink. 


411, 724 


467, 460 
30, 002 
124, 254 
102, 643 
708, 781 
150, 847 
142, 821 
128, 916 
514, 297 
391, 123 
154, 193 
124, 970 
903, 675 
1, 155, 474 


1,017 
583, 649 


Pack OF CANNED SALMON 


Total. 


Cases. 


Value. 


5 
2, 092, 401 

4,615 
1, 795, 285 


5, 500 

238 
1,300 
5.100 
8, 500 


817, 354 
1, 269, 206 


3, 710, 358 
1, 940, 925 
3, 094, 445 
1,927, 546 
1, 295, 328 
5, 615, 433 
2, 481, 336 
2, 642, 146 
2, 669, 095 
7, 917, 608 
3, 143, 256 
7, 745, 372 
2,679, 457 
13, 329, 168 
4, 555, 649 
4, 675, 418 


ON QueEETS RIVER IN SPECIFIED YEARS. 


Chinook. Sockeye. Silverside. 
Canneries 
Years. operated. 
° Cases. Value. Cases. Value. Cases. Value. 
1 750 $4, 500 200 $2, 080 2, 500 $11, 500 
1 1, 082 7,574 220 1, 848 1, 630 5, 712 
1 1,175 5, 875 200 2,134 1, 800 6, 966 
Mel Steeles eh ees 1,512 9: OF 2h| assed eke ese yee tee 
Chum, 
Canneries 
Years. operated. > 
Cases. Value. Cases. Value. Cases. Value. 
OTD ae ese occ vies Seaweeds 1 1,000 $2 3/400 (|i). SS RSS eae ee 4, 450 $20, 480 
RODS Meee Sh ee 1 670 1,461 600 $3, 300 4,252 19, 895 
NOVA aces. : ee ee 1 1, 020 2, 887 500 2,750 4,695 20,612 
TEV Sens eae eee Ea oe TTA EEE OS, ILA cam GR ea eC 1, 512 9, 072 
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CANNED SALMON Pack ON SOLEDUCK RIVER IN SPECIFIED YEARS, 


Chinook, or black. Sockeye. . Silverside. 
Canneries : 
Years. operated 
Cases. Value. Cases. Value. Cases. Value. 
1 940 $4, 324 
1 1,040 3, 536 
1 1, 439 5,574 
1 1,320 6,072 
——— 
Total. 
Canneries 
Years. operated. 
Cases. Value. Cases. Value. Cases. Value. 
NOIR ac Ea ees cee mee tuee 1 103 $268 76 $182 1, 548 $7, 414 
HOTS Se RAR I es Dees ee ele elegans fe 28 61 1, 274 5, 039 
HC We a ee nae a 1 189 567 103 291 1, 968 7,617 
NOH aise ws ick ate tote wis ia de ete hoe 1 826 2, 478 192 538 2,726 11, 028 


a These are virtually all light-colored chinooks. 


Pack oF CANNED SALMON ON QUINAULT RIVER IN SPECIFIED YEARS. 


Chinook. Sockeye. Silverside. 
Canneries 
Years. operated. 
Cases. Value. Cases. Value. Cases. Value. 
AOU Gin ects is SERRA ea RSS 1 5,000 | $35,000 2,031 | $16,000 6, 000 $42, 000 
LOUD Sar NL ea eek Saree ee Pye SA HeIe Rel | Soon eee 4, 500 ~40, 500 3,916 18, 014 
TOUS Heh os een ee ss ee E se hea ps | a See b 22,397 | 188, 135 7, 106 24, 160 
TIGL UR a Re ee ne Oa ee GP TA 2 51 255 | 12,074} 120,740 1,623 6, 281 
MOV sittin ~ tsb seers cis ccceiia ais 2 1,144 6, 864 22,972 | 239,989 1, 388 6, 807 
Chum, Total. 
Canneries 
Years. operated. 
Cases Value. Cases Value. 
FIC Ba AR ee er (Co eh CS en ketene 1 5,400 | $27,000 18,431 | $120,000 
LOA Die sei oe ne Tawi nla lea reeaine pruet ang Bran ee aa 2 5,500 | 13,200] 13,916 71, 714 
DOTS a eb SOEs fee hee eee te oe eee os see 1 i hac a a | a 7,598 212,.295 
SNOT i AA SS i, RN re he anc ag CD er SN apie 2 1, 048 2,966 | 14,796 | 130,242 
VOUS ol awe ad cideat sae eeedGece ales oases peemomueaes 2 1, 993 5, 580 27, 497 259, 240 


Previous to this date the fish were transported to the Aberdeen and Hoquiam canneries and prepared 
there. 
b Tho greater portion of these were brought to Aberdeen and canned. 


a 
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_ Pack or CANNED SALMON ON GRAYS HARBOR IN SPECIFIED YEARS. 


Can- Chinook. . - Silverside. Chum. Total. 
neries Bue itaJ PINE Sie 2 


Years. 


ated. | Cases. | Value. Cases. Value. Cases. Value. Cases. Value. 


Tg SR Ale PS es a age oe Nl ea 5,420 | $29, 268 

TE EADIE TANS OC HoT” MEO TS Ga: EO lea Le ae |e Vana T” 

UD CEs eA I IR ag Rea IVIS Sul PS Oe i We a | ae 8,200; [sae 
SOE cars ANT a EDRs Gee Ue ae SI” Sas eae Se Bt ae 18,700; |. 5 coneuee 
7 eS SODAS ES bl? 2S CREB ae ell ee ele i a 37,000 | 212,750 

fleas omen ee Bd WISER SOO ees se (en 500 1,500 

1| 4,500 | $15,390 | 9,000] 30,780|  3,000| $9,415]. 16,500| 55,585 

1| 4,500| 22,500] 12,000| 48,000]  5,500| 14,850] 22,000] 85,350 

1| 12300] 61,500] 4,100) 16,400]  5,000| 13,500] 21,400] 91,400 

1 56 202| 8,876} 28,403] 2,517| 6,922] 11,449| 35,527 

2| 7,816| 36,806] 9,278] 29,689] 4,180] 11,495] 21,274| 57,990 

1| 3,100] 11,741} 8,300] 23,481 1,900}  5,000| 13,300] 40,222 

2| 5,100) 23,052] 4,800] 16,320| 2,200| 6,050] 12,100] 45,422 

1| 5,000] 21,250] 15,740] 59,025| 3,500| 8,750] 24240| 89,025 

2| 6,700| 33,500] 12,900] 51,600| 11,200] 30,800 30, 800 | 115,900 

TD alana ool Tat Sale a i A Ue anaes ie i ay ta Sh ae RRS Copa ee AT: 500, | ee 
1 | 4,000 | 20,000 | 10,000 | 45,000 | 17,500| 70,000] 31,500| 135,000 

2| 4,339] 20,163] 14,904| 51,854| 8316] 21,022] 27)559/| 93,039 

2) 2050] 9,225] 13,000| 52,000] 7,000] 18,200] 22,050| 79,425 

2] 2,500] 10,000] 11,500| 43,900| 8,000] 21,500] 22,000/ 75,400 

1| 1,000} 7,000] 9,500] 47,500| 3,500] 11,500] 14,000| 66,000 

1| 13000] 7,000] 9,500] 47,500| 3,500] 11,500] 14,000| 66,000 

1| 5,721| 20,819]  9,019| 38,146| 5,047] 11,608| ¢19,787| 70,573 

3 | 15,495 | 90,718] 21,768 | 108,840] 13,867 | 48,534 | 551;130| 248,092 

4| 15,773 | 110,411] 28,991 | 202,937 | ¢31,177| 155,885 | 75,941 | 469,233 

5 | 9,060| 54,360] 26,162| 120,345| 12,065| 28,956| 47,287| 203,661 

4| 1,253| 8,771 5,723 | 19,458| 12,919| 28163] 19,895] 56,392 

4| 11,899] 59,495| 9,156 | 35,434] 11,379| 32,203] 32,434| 127,132 

4| 4,219| 20,089] 14,036 | 61,707| 22,737| 63,678| 40,992| 145,474 


a Also 1,649 cases, valued at $9,051, with sockeyes brought from Puget Sound. 
b Also 4,350 cases of ‘‘ Quinault,”’ or sockeye, salmon. 
¢ Includes 6,730 cases of humpbacks. 


Pack oF CANNED SALMON ON WILLAPA HARBOR IN SPECIFIED YEARS. 


Can- | Chinook or black. Silverside. Chum. Total. 


ted. | Cases. | Value. Cases. Value. Cases. Value. Cases. Value. 


$129, 375 

24, 000 

48, 785 

58,910 

55,680 

77,552 

82, 201 

97, 088 

75, 663 

79,176 

102, 900 

ty pease es 2| 5,836| 29,186| 9,128| 41,076 | 24,528| 97,112 | 39,492| 167,368 
1903. cc 1| 2,300! 13;800| 2,390] 10,755 1,200} 3,300] 5,890 

1004. Sees 2|/ 3,000} 12,000] 7,400] 28,440] 16,000] 38,700] 26,400| 79,140 

ion ee 2| 4,650| 20,925) 4,300] 17,200}  6,000{ 15,000] 14,950] 53,125 

ODE ge (cea 2] 4,000} 16,000] 5,340] 21,360| 5,100] 13,260] 14,440] 50,620 

Ti 7 ae a 2| 3,530| 15,354| 9,228] 36,682 624| 2,496| 13,382| 54,532 

TE aD 2| 4,017] 20,585] 5,923] 23,692] 10,517] 36,809/ 20,457| 81,086 

GODS once oe 1] 1,455] 5,869] 4,822] 17,359| 5,747] 13,163] 12,024] 36,391 

AOIOME See. cs: 1] 2,923] 15,077] 5,096] 25,480/ 3,489] 22,711] 14,508] 63,268 

Tae See 2| 5,717] 40,019] 9,298] 65,086 | 10,482| 52,410| 25,497| 1577515 

Oe - eae 3| 6,123} 36,738] 8,030] 36,938]  9,533| 22,879| 228148] 108,156 

1918S eels 2 7 469 3,111 | 10,577 8,872 | 19,368| 12,050| 30,414 

1914 ce ccc l i] Se see tases 7,179 | 27,749| 6,734) 19,077| 16,837| 61,256 

1815 a Sesce on 55 2| 3,148] 19,380| 4,008] 18,437]  5,686| 15,921| 12,842] 53,738 


@ Includes 4,462 cases of humpbacks, valued at $11,601. 


62425°—17——l1 
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Pack or CANNED SALMON ON THE CoLumBIA RIVER FROM THE INCEPTION OF THE 
Inpustry To 1915. 


Can- 

neries 

Years. oper- 

ated. 

TS6G hed ewes sk Sees sh eeme cremate 1 
1867/5 2cceu ses. eR 1 
1868 se cce ci MUS aes as eee eects 2 
PSOOR ES 2s DUy sti seo See eee ceca eee ctl 
WSTO Fs js Ps coe oe Ree emmerer oo 
bY oes ae YS OE os Cn | eee 
DSWQ6A io. See Rea. DSR UE UR sue tr oo. 
TS TB. SRNR oe SRE CRE ee 
TS(A Cys JR Sie oS, Cs 13 
i Koy ae aaa et Mec alee gen ee Ws a MeMEe 13 
TS TG Geof OR cea Ee Soo) I 
TSAR st Re Se A eee ile oc et 
TST BRR oc | RR ee 30 
IST QE Ee) 2 thee ine 22 5 Se BE 30 
TSSO Se SA Ried eee tS 29 
TBST BRE RRS SER 1 APRS A 2) Oe 35 
Nolo > CAINS Rae 3 a ee WS Ec Se ea 
USSR OE 7 Se RSS. 2a ES AE Ge ee ce 
MICRA Bie) HORAN. 2 FPS BE Se ees 
PSRH Re So. PRES Eck RS EE OI Ro 
USSG 35< 2 SSR EL: SA EE Se 39 
MSBARE Ss: <2} Rea SE ae Bae ke io Rees ee ee 
Dafoe pa) RN 78 Oe ae ee a ee PS 28 
TSSQUAR 2k SOR Se os ee eR SES 21 
WS9O IMS SARS Rs ee se 21 


FDO eas ale sa cies ies hen Cases Sy Seas See ta 14 
LOOSE ember eee eee een 16 
NODA Se aia eres ee eae ee 20 
A905 SSIS sae chs BBs 19 
POOR BS meseicis SAS ci Cee Sa Re EES 19 
QO rere aside sree ete oy ees Re Ba 19 
L908 ey oc. cee see 14 
OOO Se god Sea titi icare Waar 2 okey 15 
LOM De ica cc ciore sisieeontre eee actos 15 
aS TA se a 7S eg a 15 
TIA A Re RS SI ale ck a ee 15 
TOUS Beem <a eee coe vase oes ee 15 
Oe sete ts ae rae cscs Sac eccieice 17 
LOUD ae ois Se aes se ote a 19 
Total 


Chinook. 


Cases. Value. 
4,000 | $64,000 
18, 000 000 
28,000 | 392,000 
100, 000 |1, 350, 000 
150, 000 |1, 800, 000 
200, 000 |2, 100, 000 
250,000 |2, 325, 000 
250, 000 |2, 250, 000 
350, 000 |2,625, 000 
375,000 |2, 250, 000 
450,000 |2,475, 000 
380, 000 2,052, 000 
460,000 |2, 300, 000 
480, 000 |2, 640, 000 
530, 000 |2, 650, 000 
550,000 |2, 475, 000 
541, 300 |2, 600, 000 
629, 400 |3, 147, 000 
629, 400 |2, 915, 000 
553, 800 |2, 500, 000 
448, 500 |2, 135, 000 
356,000 |2, 124, 000 
372,477 |2, 327,981 
266, 697 |1, 600, 182 
335, 604 |1, 946, 087 
2, 2 

1, 

1, 

1, 

2, 

2 

3 

a 


270, 580 
301, 762 
320, 378 
327, 106 
311, 334 
258, 433 
210, 096 
162, 131 
244, 285 
405, 862 
220, 317 


1, 868, 007 


Blueback. 


Cases. 


Value. 


Silverside. 


Cases. Value. 


eed ee ery 


290, 069 


214,561 
34, 287 


$20, 880 
116, 428 
171, 032 
329, 683 
141, 145 
197, 762 
922) 465 
112, 055 
202, 163 
10,532 | 44,732 
12,181 49, 869 
31,254 | 118,357 
26,826 | 114,011 
41,446 | 124,338 
31, 757 [ee 
31432" 
42,178 | 185,070 
68,922 | 363,688 
79,416 | 549,478 
31,842 | 177,248 
40,969 | 175, 412 
69,769 | 380,666 


See eee ees ie eed ne be 


a Of these, 2,846 cases, valued at $23,203, were packed with sockeyes brought from Puget Sound. 
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Pack or CANNED SALMON ON THE CoLUMBIA RIVER FROM THE INCEPTION OF THE 
InpUstry To 1915—Continued. 


Can- 
neries 
oper- 
ated. 


Years. 


TRSQER Sc gteet A is ARES ds 21 
HOOOR a entrees s el LL AAS oe at 21 
TRH ge a eyes ren Rd re 22 
SO Disa eee eo! a ee 24 
1BSUBS | Weis ee ae Bey eee eee 24 
1c SR oe emi i ae co a 24 
NGOQO Me ce See weak cose Bs 24 


Chum. Steelhead trout. Total. 
Cases. Value. Cases. Value. Cases. Value. 
4,000 | $64,000 
18,000 | 288,000 
28,000 | 392,000 
100, 000 | 1,350, 000 
150, 000 | 1, 800, 000 
200, 000 | 2, 100, 000 
250, 000 | 2,325, 000 
250,000 | 2, 250, 000 
350, 000 | 2,625, 000 
375,000 | 2, 250, 000 
450, 000 | 2, 475, 000 
380,000 | 2,052, 000 
460, 000 | 2,300, 000 
480, 000 | 2, 640, 000 
530, 000 | 2, 650, 000 
550,000 | 2, 475, 000 
541,300 | 2, 600, 000 
629, 400 | 3, 147, 000 
629, 400 | 2,915, 000 
553, 800 | 2,500, 000 
448,500 | 2,135, 000 
356, 000 | 2,124,000 
ed 372,477 | 2,234, 862 
CART SU Sia Et 25,391 | $108,587 | 309, 885 | 1, 809, 820 
Ry eS ge 2A 42,825 | 171,300 | 435,774 | 2, 407, 456 
ie rears |e ele 29,564 | 118,156 | 398,953 | 2; 440; 964 
ARVO BE 72,348 | 288,892 | 487,338 | 2,679, 069 
2,311 | $6,933 | 65,226 | 260,904 | 415,876 | 2; 095; 934 
aa Soe amon cee 52,422 | 209,688 | 490,100 | 2,501, 126 
22,493 | 62,591 | 49,678 | 203,542 | 634,696 | 3,110) 997 
49,663 | 198,652 | 481,697 | 2,261,826 
165,440 | 552,721 | 2,219, 311 
60,352 | 487,944 | 2,073, 226 
39,186 | 332,774 | 1,777,975 
102,985 |- 358,772 | 2, 282) 296 
Ee ORE 390, 183 | 1,942, 660 
42,965 | 317,143 | 1,644,509 
36,255 | 339,577 | 1,777, 105 
48,892 | 395,104 | 2, 242 678 
49,110 | 397,273 | 2, 237,571 
32,500 | 394,898 | 2,149, 062_ 
bs SEES 324,171 | 1,763, 490 
Neen ate 253, 341 | 1,380, 708 
99, 796 | a 274, 087 | 1, 760, 088 
31,203 | 391,415 | 2,544 198 
47,399 | 543,331 | 3, 052, 164 
22,108 | 285, 666 | 2,319, 856 
49,142 | 266,479 | 2,012,387 
59, 356 454, 621 | 3,695, 989 
129,358 | 558,534 | 4,305, 292 
be a gd Ee nk NRA) 19,068,830 |110,178,619 


@ 55 cases of humpbacks, valued at $132, were also packed with humpbacks brought from Puget Sound. 
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Pack oF CANNED SALMON ON THE NEHALEM RIVER, OREG., IN SPECIFIED YEARS. 


ated. Cases. 


NNER N RHEE Re ee eee eee pee eee 
0 


Can- Chinook. 


Pack oF CANNED SALMON ON 


Silverside. 


Chum. 


Cases. Value. 


Total. 


Value. 


Can- Chinook. 


neries 
oper- 
ated. Cases. 


Years. 


WHE NNH HEHE He eee eee eee ee 
— 
Si 
5) 


Silverside. 


Cases. 


Chum, — 


Cases. Value. 


$30, 000 


TILLAMOOK Bay, OREG., IN SPECIFIED YEARS. 


Total, 


Value. 
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Pack or CANNED SatmMon ON NeEstuGGA River, OreEG., In SPECIFIED YEARS. 


Can- Chinook. Silverside. Chum. Total. 
neries 
Years oper- 
ated. Cases. Value. Cases. Value. Cases. Value. Cases. Value. 
SS ee sees Egle aoe pe pe Te 2 aN ce a a ae RL 4,300 $23, 650 
1888......... Dl iajedeensferee el ieee oe orators ee foretetora tena all Si horarcecteran aye Ne RS EMIS SRA oa Seal ota 5,000 28, 750 
MIS SOR ES eC a oa cer ciara gore nsve reel nsteneratarateln fiom re tsicesiotats WC AR lala ur 6, 700 36, 850 
vt Si) eee ea SDN ise eee | CAS El eestor rete | Deere pee aegetienc ms ten Fa ae 8 PA ee Se 
1 a5! ae pe 1 1,109 $4, 436 3,034 | $10,922 513 $1, 539 4,656 16, 897 
NQOOP s cekiee 1 ae ee Se eee ots el [ec ae us || ecoekeck ies cae Galera een Se (een a ald Ee tO 
MOODS. 1 279 1,116 3, 553 13,323 396 1,089 4,228 15,528 
W9O5ee Soe 1 3,000 18, 000 1 4,250 400 1,000 4,400 23, 250 
PSOGE secs 1 2,622 15, 732 2,468 7,404 165 413 5, 255 23, 549 
MOO (ec eos 1 2,100 14,700 3, 540 10, 620 150 450 5, 790 25, 770 
OOS AEs es 1 2,000 14, 000 3,000 10, 500 100 300% |e ee ees ke | 24, 800 
LOVORS 5 Sale 1 2, 000 14, 000 3,300 18, 150 140 420 5,440 32,570 
LOULEE Soo ae 1 3, 562 28, 496 7,124 39, 182 641 2,436 11,327 70, 114 
MOLE Ae 1 3,090 18, 540 6, 180 30, 900 708 1,770 9,978 51, 210 
11S SS See 1 126 756 243 PAL eos es Meare AE SANE 369 1,728 
TOTS ss 1 3, 542 24, 794. 5, 730 30, 942 265 662 9,537 56, 308 
OWES seas 1 200 1,300 3, 930 18,078 800 2,240 4,930 21,618 


Pack oF CANNED SALMON ON SILETZ RIVER, OREG., IN SPECIFIED YEARS. 


Can- Chinook. Silverside. Chum. Total. 
neries 
Years. oper- 
ated. | Cases. Value. Cases. Value. Cases. Value. Cases. Value. 
1896.......-- 1 2,500 $7, 500 1,900 CHAU Dol aes arse a een a ad 4,400 $13, 200 
TSOP se 1 3,510 10, 530 5,015 US OA Bel see ee ee bie 8,525 25,575 
SORE ca EEO TS. 1 3, 200 8,360 4,330 DUTP PA | earn bal wea ale Si Bien 7, 530 23, 082 
1 Se ay l 2, 200 9,900 2,319 8, 696 200 $550 4,719 19,146 
OCU Ee era ctin ant lice eyetetee ere tell era cone ore eRe See aun INR ee LN te. es pe Meet re Se 1S al tae 
WGOIe eae 1 876 4,380 3, 740 16, 830 360 1, 260 4,976 22,470 
NGO pees Bee 1 600 3,168 1,917 8,147 500. 2,000 3,017 13,315 
1904........- 1 1,000 5,000 3,300 13, 200 1,000 2,000 5, 200 20, 200 
1905......--- 1 1,500 9, 000 1, 700 7, 225 900 2,250 4,100 18, 475 
IGOGe oes ees 2% 1 2,635 15,810 | 3,192 9,576 167 418 5, 994 25, 804 
LOO Foe eyo se 1 2,333 16,331 4,300 12, 900 200 600 6, 833 29, 831 
1908. .......- 1 2,100 14,700 4,700 16, 450 300 900 7,100 32, 050 
TOO ese 1 2, 200 15, 400 4,600 25, 300 250 750 7,050 41,450 
OU eee a 1 3, 584 28,672 7, 164 39, 402 237 901 10, 985 68, 975 
ON as Ee 1 3,277 19, 662 6, 554 32,770 283 707 10,114 53, 139 
11 US ae ees ea 1 1 75 354 1, 416 F 17 37 386 1,528 
ok?) 2 Se 1 3,356 23, 492 6, 712 36, 245 196 490 10, 264 60, 227 
TOV sce as 1 100 600 3, 000 13, 800 100 280 3, 200 14, 680 


Pack OF CANNED SALMON ON YAQUINA Bay AND RIVER, OREG., IN SPECIFIED YEARS.@ 


Can- Chinook. Silverside. . - Chum. Total. 
neries : 
Years oper- 

ated. Cases. Value. Cases. Value. Cases. Value. Cases. Value. 
ISSTR ges tea ca Ne cites | sratene site oaks | siete ayes a ake RIS epee | es Sc es oes eo ala 
TRRBO STN ik | een mista ra ek 2 Say A ee aE De ge Geet | ore Se end Re 5,088 | $29,256 
SUS RO Meese ents seeatinen [Ma SL CAE SEES SRI IFS AUSSIE AE CEE Se Le Om Red 5, 000 27,500 
1891 


a Cannery not operated from 1912 to 1915, both years inclusive. 
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Pack oF CANNED SALMON ON ALSEA RIVER AND BAY, OR=G., IN SPECIFIED YEARS. 


Years. 


Chinook. 


Silverside. 


Value. 


Cases. Value. 


Chum. 


Cases. 


Value. 


Ses ie iets (eee Rid ie ie ne be eg Der eee ee ena Sarr 


Total. 
Cases. Value. 
11,180 | $64,285 
9, 620 55,315 
10, 000 55, 000 
3, 600 14, 400 
4,500 19, 260 
4,600 18, 840 
4,980 18, 183 
6, 900 20, 700 
5, 000 15, 000 
6, 466 18,548 
7, 160 28,176 
6, 215 25, 383 
5, 901 25, 635 
5, 317 23, 683 
7, 800 31, 600 
5, 000 24, 400 
7,545 33, 741 
6, 250 21, 950 
7,600 30, 600 
6, 685 30, 925 
8, 500 49, 750 
14,178 87, 211 
12,541 65, 126 
6, O71 25, 603 
11,347 68, 336 
8,812 43, 305 


Pack Or CANNED SALMON ON THE SiusLAW River, OREG., IN SPECIFIED YEARS. 


Years. 


Can- 
neries 
oper- 
ated. 


Chinook. 


Silverside. 


Cases. Value. 


Cases. Value. 


45, 000 
47, 319 
30, 100 
32) 956 
70, 400 
56, 463 
30,540 


Chum. Total. 
Cases. Value. Cases. Value. 
Le Toes Fete a 10,300 | $55, 620 
Kaas nda Ci OO ale pT) 00) ee, 
Fe a eee 3 pee eats 11, 960 68, 770 
Hea ce So RSP ae 12, 000 66, 000 
Bes a ge ST a DSN Sle 18, 000 72,000 
Bel ea cn aah 13, 301 54,675 
Lenehan arena 16, 858 69, 303 
Rec ee Oa NES! 12,102 41, 413 
ao MRAM REEL)! ek 11, 700 35, 100 
ew ar a 5, 000 15, 000 
Ded aia oe Reape ere 10, 850 36,210 

115 $345 8, 600 31,356 
Fe eis ek | opl EERS e 9,223 38, 627 
I Sat aes Oy PE ae orca a 5, 608 25, 060 
ed Mies ee (ahi foo 8,361 37, 206 
eva ae esl sie wierd esc 7, 000 28, 500 
1,500 3,750 | 21,000 75, 750 
2ee | eee 15, 773 47,319 
SVM SE 8, 600 30, 100 
Loe oe a 8, 068 36, 748 
8,502 | 25,506 | 22,158] 101,898 
5,000} 19,000] 16,392 84, 423 
SS ae T Re cea oe 6, 108 30, 540 
12 see Pm ISS 4,281 17,124 
ata cy RARE Te PCRS 9, 266 50, 036 
A ahh pre ee re 1, 755 8,073 


@ The two canneries combined and operated one plant. 
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Pack OF CANNED SALMON ON THE Umpqua RIVER, OREG., IN SPECIFIED YEARS. 


Can- Chinook. Silverside. Chum. Total. 


ated. Cases. Value. Cases. Value. Cases. Value. Cases. Value. 


Pack or CANNED SALMON ON Coos Bay AND RiIveER, OREG., IN SPECIFIED YEARS. 


Can- Chinook. Silverside.. Total. 
neries 
oper- 
ated. Cases. Value. Cases. Value. Cases. Value. 


Years. 


id oii ya il eeceMlba, P aeraln Ri Feb amis 11,300 | $62, 150 
TM IS CAND RS Oe SNE, Sita SACRE 5, 500 31, 625 
1 LCS NE tl es Gil Spray ats a Rg 7,000 38, 500 
CSTE UN ee 8 Ee, BE RP os RS Pe nereaieg |Aees mp un amu ae ae |S 
1 3,125 | $12,500 3, 125 12, 500 
1 8,428 | 33,712 8, 591 34, 527 
1 2, 332 8, 934 7,442 28, 097 
1 2, 000 6,000} 15,000 45, 000 
1 2,200 6, 600 8, 400 25, 200 
2 7,180 | 24,412}; 10,322 32, 581 
2 5,174 | 18,626 6, 447 23,718 
DAN amc ls Pear SV lode oats IRC) Coe Bb Tone aia 
1 4,082 | 16,328 5, 297 22, 403 
1 2,640 | 11,220 3, 052 13, 395 
1 
1 
1 
1 
2 
2 
2 
i 
1 


168 PACIFIC SALMON FISHERIES, 


Pack oF CANNED SALMON ON THE CoQUuILLE RIVER, OREG., IN SPECIFIED YEARS. 


Can- Chinook. Silverside. Total. 
neries 
oper- a 
ated. Cases. Value. Cases. Value. Cases. Value. 


Years. 


vedi Ads PH Mia a te ens oe Le picalaal’s. Tp OOO, temueer aes 
eran oe Le ane ake [ce ue eee ane meee 7,800} ccs eee 
OI EE PRE NIK) RNR TN 3,800, |. lea 
PT HL HW Ky Oe RNcee pre 8,300; | 1.0, eee 
SEARED, INTRA RMT TREE 11,000 | $63, 250 
BRM TAIN | ORB 5 Pee 8,600 | 47,300 
5,000 | $20, 000 5,000 | 20, 000 
6,500 | 26,000| 6,500 26, 000 
2,000 8,000 | 2,000 8, 000 
8,724 | 32.615 9, 484 35, 502 
7,800 | 23, 400 9, 025 27, 075 
7,485 | 25, 499 8, 026 ; 
7,550 | 28, 500 8,500 | 32,300 
9,601 | 38,404] 12,237 51, 584 
5,096 | 20,384 5, 229 21, 049 
5,877 ; 24,927 6, 163 26, 437 
8,685 | 36,911 9,016 | 38,682 


13,686 | 54,744] 14,286] 57,144 


eas Chinook. Silverside. Total. 
Years. oper. |---| | SO 
ated. Cases. Value. Cases. Value. Cases. Value. 


’ ‘] » 925 
19,094 | 135, 301 515 | 23369] 19,609| 137,670 


« Shut down in 1911 and 1912 through the closing of the river to all fishing. 
b Burned down during season. Not opened the next year. 


senptsks 
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Pack or CANNED SALMon on SuirH River, Cat., In SPECIFIED YEARS. 


Can- Quinnat. ; Silverside. Total. 
Years. pas 
ated. | Cases. | Value. | Cases. | Value. | Cases. | Value. 
PB er tsk CON es chitaa fou te 1 4,277 | $23,096 |.........-|--.....--- 4,277 $23, 096 
MESO a eae ek leo setbs ee ae 1 7, 500 AD 290) eeettacaicc|baswabccne 7, 500 41, 250 
<1 RNS, 2S a Bl 1 Gel Die ei [sb 2 a aie | Se el 5, 500 33, 000 
Rey ote manele ee Th 1 1, 550 LARA Dia [ae as | a ae 1, 550 9, 300 
ARBRE Sy oo wen Seon ous s oes aaa 1 2,347 VE O82 eee mie oleae scccic cs 2,347 14, 082 
1s ee ee ee eee ee 1{ ~~ 1,500 7, 500 $1, 500 2,000 9, 000 
ROME eer BEALS) ON Rag ee 1 1, 500 7, 500 500 1,500 2,000 9, 000 
PROD aol Ate Ses einer cere ee 1 2, 250 ure Nal LI a RU Te | Se ae oes Se 2, 250 9, 990 
NE CRIED. Leese ikea, Ae se EES sa pte 3,000 | 18,000 3, 000 18, 000 
COTES 0 Te CR oa el al 1 1,955 | 13,685 1,078 6, 220 3, 033 19, 905 
Pack OF CANNED SALMON ON KLAMATH RIVER, CAL., IN SPECIFIED YEARS. 
Can- Quinnat. Silverside. Total. 
neries 
Years. oper- 
ated. Cases. Value. Cases. Value. Cases. Value. 
THRE) A ON Seti ie nar pero ate 1 ALAGO le 1$26, 4003158 hoa. Silos got Se 4,400 | $26, 400 
USS teat el cnn atta a aisialelsioaers aie 1 1,047 4188) |e. 22. peceESeeneeine 1, 047 4,188 
TOURS GER CSO At CNB ORE ESE ence erate 1 1, 600 CS AOD Pi se Was ee Oe 1, 600 6, 400 
TREE Na li A ag a ela 1 TS FO0K sk OMBOD | uated oleae 1, 700 6, 800 
ROR eet sss SLA Ee 1 1, 200 5, 321 400'} $1, 500 1,600 6, 821 
TODS ot 5 SAROOOBDEHOEE MOS abencr a 1 1, 600 sSHRtCIO Dial aera earn eae beg Grn 1,600 8, 800 
TIS TESS HA TR 1 S500, (eumelanin | het io a 2, 500 13, 500 
NOS ae ee em apes ewienicm cts 1 3, 400 PAIS DG [ia Me Pe ais a 3, 400 20, 800 
Ti Ae elie 0 Sie PN ae 1 SYBSI Ue PSaeOOy pan te 2 Pere na ge 5,633 |. 33,000 
Tos SESE AR Ui eal seen ty ana 1 8, 016 Sa OOO: | ee EE ete eae 8, 016 52, 000 
THUS eo ede agocc Dae seS ere sere gaat 1 7, 400 46, 000 204 816 7, 604 48, 816 
MONE Soe ntc pape caupHeoaaenoseanas 2 18,000 | 117,000 |.....-....|.......... 18, 000 117, 000 
ADIBRe hai co ee a) Bhp AOna76- lee 40. sO eae beter ian oa 6,376 | 40,500 
CUNEO Sa ie mr ii et a 1 500 | 48, 500 3,500 | 14,000} 11,000 62, 500 
COT Ficcupena So ae eR a ga aN 1] 10,400] 72,800 00 | 13,000] 12,900 85, 800 
Pack oF CANNED SaLMon ON EEL River, Cau., In SPecIFIED YEARS. 
uinnat. i i 
Can- @ 2 | Can- SBE 
Years. - neries Years. neries 
operated.| Cases. | Value. operated.| “Gases. | Value, 
1 8, 500 $51, 000 siya 5, 750 |....--..-. 
1 10, 500 56, 700 1 12, 500 $75, 000 
1 6, 250 | [i- 5 nes. 1 6, 000 42, 000 
A | 56,000 | eae 1 8, 400 52) 500 
1 O00. | fie sae | 1] 11,000] 71}500 


@ Shut dowa in 1913, 1914, and 1915. 
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Quinnat. 


operated. Cases. 


Value. 


170 
Pack or CANNED SALMON ON THE SACRAMENTO RIvER IN SPECIFIED YEARS. 
Cate Quinnat. eee 
Years. neries Years. neries 
operated.| Gases, | Value. 

CER ig art AEH 2"O00) | Nakran sees 2 a 

Ta ey gegitpale ek hea 1 OOOO emcees 

aes hy ER a aC 2500) | See tenes 

sl YAS pce ela eRe CEN Eccl S1O00H tauacee 

7 EN Bk: SE Dales OM ODD) Meseeemee 

EY ep GB ota ONY CE ON Bek DICH ees eee 

TUS A eae Pa) Ua 6| 34,017] $183,692 

TRON oe. ere ete 4} 13,855 59, 577 

ASO hs ne eee ype pAiaafay |e oh 

TORO. i Seeman ed Eran eat TSISO00\)| eeu as 

TSRO CNS Ee TG) |) Poe 010) SSAA 

TOSS Ue east Dia) 1234000: (eee Coane 

CAITR VR  diutealneaee Rea SCO aS aban 

1885 eee cee: eodad 6| 90,000 |..-....--.- 

TSF Se ea et aR Die SOeS 00 leecenmalne 

SFSU a Eee SB 500i een 

1142) aan aaa 6| 68,075 | 423,750 

ASSOe Ra sAN 2 OU! Baluwibys 800 Ps. 20 eee 

SOO te te Uayiec sete [Rep ne maa OS OGD be. nN 


«@ In 1915 a cannery at Monterey packed 95 


included. 


Pack or CANNED SALMON IN ALASKA, BY DisTrRICTS, FROM THE INCEPTION OF THE — 


INDUSTRY. 


0 cases of chinook salmon, valued at $7,300, which has been 


Southeast Alaska. 
Years. Can- 
neries 
oper- Pack 
ated 
Cases. 
2 8, 159 
2 12, 530 
1 6,539 
1 8,977 
1 11, 501 
4 20,040 
4 22, 189 
3 16, 728 
4 18, 660 
5 31, 462 
6 81, 128 
12 141, 760 
12 142, 901 
11 156, 615 
7 115, 722 
8 136, 053 
7 142, 544 
re 148, 476 
9 262, 381 
9 271, 867 
9 251, 385 
9 310, 219 
16 456, 639 
21 735, 449 
26 906, 676 
21 642,305 
12 569, 003 
13 433, 607 
20 767, 285 
22 887, 503 
23 | 1,011,648 
19 852, 870 
23 1,066, 399 
32 | 1,580, 868 


51 | 2,033, 648 
42 | 1,782,898 
44| 1,776,075 
46 | 2,540,111 


Central Alaska. 


Can- 
neries 


Western Alaska. 


Can- 

neries 
oper- Pack 

ated. 
Cases 


735 
759, 534 
1,169, 604 
1,151, 553 
» 914,138 
743, 206 
1,395, 931 
1,509, 038 
1, 621, 787 
1,316, 171 


Total 
Can 
neries 
oper- Pack 
ated. 
Cases. 
2 8, 159 
2 12, 530 
1 6, 539 
1 8,977 
a 21,745 
6 48,337 
7 64,8 
6 83, 415 
9 142, 065 
10 206, 677 
16 412,115 
37 719, 196 
35 682, 591 
30 801, 400 
15 474, 717 
22 643, 654 
21 686, 440 
23 626, 530 
29 966, 707 
29 909, 078 
30 965, 097 
32 1,078, 146 
42 1, 548, 139 
55 | 2,016, 804 
64| 2,536, 824 
60| 2,246,210 
55 1,953, 756 
47 1, 894, 516 
47 2,219,044 
48 2,169, 873 
50 2, 606, 973 
45 | 2,895,477 
52| 2,413,054 
64 2, 823, 817 
87 | 4,054,641 
79 | 3,739,185 
81} 4,056, 653 
87 4, 489, 016 
Pokey 52, 732, 983 


—— ee 


a Experimental pack. 


oa 
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Pack or CANNED SALMON IN ALASKA FROM 1898 To 1915, By SPECIES. 


Coho, or silver. 


Chum, or keta. 


Humpback, or pink, 


Years. : - 
Cases. Value. Cases. Value. Cases. Value. 
SEAN lle Mees ae CCT Re ae 109%399))| eee 
BO: OTHE Hk Ae TAC | ie 149 Sb OMI 22. ves ome 
BOS OSA late ceeeantls BOSOLDM sleosid (ein ns PAPT UPI eee serio ‘ 
65,509 |...2...-220+ ANAB MSE il 8 BAL AO THI 5 sis eee 
BOOB ee danas ae LOO AON ee is we wee © 5495602! | 0-2 csceemee 
W20 BOOMS 2 cia eteleln 52 BOSODLM ee hie eimiein wa, «= BBD; JOO ease atoms cre 
So All ant yee 73 \a 7a INH ECE PSST sea ae aye ie 
67, 394 $215, 875 41,972 $113, 056 168, 597 $498, 194 
109,14 382, 109 254,812 730, 235 348, 297 1,046, 951 
85, 190 337, 384 184,173 547,757 561,973 | 1,799,280 
68, 827 274, 089 218, 513 554, 197 644, 132 1, 733,379 
56, 556 231, 029 120, 712 274, 110 464, 873 1,114, 839 
114, 026 559, 666 254, 218 773, 409 554,322} 1,764, 055 
123, 908 762, 647 323,795 | 1,199,563} 1,005,278 3,972, 706 
166, 198 741, 377 664,633 | 1,584,130] 1,280,138] 3,296,598 
75,779 261, 654 290, 918 643,948 | 1,372,881] 3,550,587 
157, 063 690, 086 663,859 | 2,240,765 936,049 | 3,459,116 
126,570 588, 903 484,408 | 1,356,469} 1,870,373 5, 619, 436 
King, or spring. Red, or sockeye. Total. 
Years. ST ry = 
Cases. Value. Cases. Value. Cases. Value. 
SORBED Pcs ts eae TRON GANG Wels oi ea) yi 8654097" eee eee 
DES AA) | (ei imiae By SGAr De ayleey see O78 14 6n sae emer 
Pk sa A a LO7eAGS Pee sane tn 1548-1300 saz ieeteue 
ABT OGO] |e treats painicie I LO SOB le elem olatslelsiel= i 230165 804s eo eect acieie 
BOMUPAN ie: Ne IAGS5yDAGE ems ae eeie D386, 804 \ os ee 
ASN) lop ar Pe Tee o4h 5 Ua ee PGLLEDD (Dil Woonona nel 
EUG ELS Maly 1 505, BAST tee de A587 50 | ie oa 
42,125 | $141,999 | 1,574,428 | $5,335,547 | 1,804,516 | $6,304,671 
30, 834 116,222 | 1,475,961| 5,620,875 | 2,219,044] 7,896,392 
43, 424 181,718 | 1,295,113 | 5,915,227] 2,169,873] 8, 781,366 
23,730 99,867 | 1,651,770 | 7,524,251 | 2,606,973 | 10,185,783 
48, 034 207,624 | 1,705,302 | 7,610,550 | 2,395,477 9, 438, 152 
40, 221 214,802 | 1,450,267] 7,774,390 | 2,413,054] 11,086,322 
45, 518 295,088 | 1,315,318 | 8,363,233 | 2,823,817] 14,593,237 
43, 317 243,331 | 1,900,355 | 10,426,481 | 4,054,641 | 16,291,927 
34, 370 139,053 | 1,965,237] 8,936,362 | 3,739,185 | 13,531,604 
48, 039 241,105 | 2,201,643 | 12,289,517 | 4,056,653 | 18,920,589 
85, 694 458,000 | 1,921,971 | 11,907,202 | 4,489,016 | 19,930,010 
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Pack or CANNED SALMON IN British COLUMBIA SINCE THE INCEPTION OF THE 
InpuUsTRY, BY WATERS. 


Can- ; 
neries Fraser Skeena Rivers Nass Outlying 
Years. oper- | River. River. Inlet. River. | districts. Total. 
ated 
Cases Cases Cases. 
PROAT Ws ic 50 20 |e Nepean eee ae Se aes a 7,247 
55, 387 3,000 58, 387 
81, 446 8,500 89, 946 
50, 490 10, 603 61, 093 
42,155 19, 694 61, 849 
142, 516 21,560 169,576 
199, 204 24, 522 240, 461 
105, 701 31, 157 163, 438 
34, 037 53, 786 123, 706 
89, 617 12, 900 108,517 
99,177 37, 587 152, 964 
130, 088 58, 592 204, 083 
76, 616 70, 106 184, 040 
310, 122 58, 405 417, 211 
244, 352 91, 645 411, 257 
177, 989 77, 057 314,511 
98, 491 90, 750 248, 721 
474, 237 59, 021 610, 202 
363, 566 61, 005 492, 239 
432, 920 69, 356 587, 692 
375, 344 97, 863 617, 782 
879, 776 61,310 1, 027, 183 
264, 225 80, 102 492, 551 
527, 396 112, 562 765,519 
331, 371 135, 424 606, 540 
998, 913 125, 845 1,247, 212 
327, 197 155, 936 627, 161 
237, 162 98, 688 473, 847 
128, 903 154, 869 465, 894 
846,998 114, 085 1,167, 822 
226, 744 162, 420 629, 460 
163, 116 159, 255 547, 459 
89, 184 209,177 566, 303 
567, 230 142,740 993, 060 
223, 148 222, 035 762, 201 
301, 344 254, 410 948, 965 
173,921 254, 258 996, 576 
732, 059 164, 055 1,353, 901. 
328, 390 237, 634 1, 111, 039 
289, 199 279,161 1, 133, 381 


11,227,008 | 4,081,075 | 2,105,259} 1,050,150} 2,777,507 | 21,240,999 
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Pack, By Species AND Districts, or CANNED SALMON IN BririsH COLUMBIA FROM 
1903 @ To 1915. 


CHUNG Meee sac Cees sea eee 
Mohoss tees eew oss 
Pinkso: eee ras a5 See eee 
Sockeyess-so-2--- sce ecee 
Springs, red.....-.-.----- 
Springs, white 
GOREN bees Bee A SEES 
Skeena River district: 

[hoe aa Ree eat sage node ee Ses 
Gohos 223324223 32 sesgeec 
Pinks) Gk} os Lees 
Sockeyes.-.-..----------- 

Springs, red......-------- 

Springs, white 

~ HME een bsgeneganones 
Rivers Inlet district: 

MS see es sc Aes cek = 

Cohos... 
Pinks): Set eos oeee oe 
Sockeyes 
Springs! red. 22. 5-25-05 872 351 181 450 454 587 
Potala keke ssesece 69, 390 94, 292 83,122 | 122,878 94, 064 75, 090 91,014 
Nass River district: 

MAGHUMS =! See ee ee eee ec] eeae cee eee Tal fess ae et lei Wefan | ee reel Po Nets — 
(GLa nye se ee eee ele 2,187 1, 697 3, 083 5, 997 6, 093 8, 348 6, 818 
Sra cate ec OT ee a Caer en Jc, PRE 1, 840 3, 450 5, 957 6, 612 3, 589 
Sockeyes ss e022 5. So 5. 8, 438 15, 000 24, 462 22, 166 17, 813 27, 584 28, 246 
Springs, red........-.----- 1,475 2,357 3,340 858 1, 288 3, 263 2, 280 
Spore, W/O One eee Be ao Beee sears sores SSboe| Ave so sacra seneenare Soeeeccre Aa Geccr cnet 57 
Steeler Stems co nese sete tars achat naa |e ora laiats eterecel ate eit temic mich 63 681 Ue aba eae 

Totaleeccsee enews ss jo 12,100 | 19,085 32,725 | 32,534] 31,832] 46,908 40, 990 

Outlying districts: 

Ug Serre eerie rapier iI) afin Ste Spee elas erectile See MA IA ee cae asec 
Conos se ee 14,136 | 13,114 3,292 | 11,759} 25,754] 29,781 19, 911 
Binksie wee iss A ON GEB i [eee to wate 1,303 | 10,321] 23,300} 23,538 12, 848 
Sockeyes....- EA a ae 36, 383 48, 272 51, 234 45, 481 40, 159 59, 815 93, 019 
Springs, red.....--..----- 3, 218 6, 204 4, 563 3, 581 7,595 6, 915 2,196 
Slain dries Se eee ec||e oe eke se] Sans eseen Sdestosseeos| bem Somaeme 2,382 7a: Vine eee 
SS Fesend aes ch eee asec ar see SEN RR oe eNom ant. | aril ocictate BO) | seeeeens 

68, 745 60,392 | 71,142 | 99,192 | 122,330] 127,974 

BA ae ee Ce Shenae Mise sma Paresnaten paaaaacoaS 

66, 351 44,458 | 69,132 | 87,900 | 81,917 61, 918 

Roh ee 1 Ane 13,970 | b68,305 | 118,704 | 076,448 | 0 46,544 

Sockeyes ..--.:-..-------2----- 368, 717 | 323,226 | 1,080,673 | 459,679 | 314,074 | 355,023 840, 441 
Springs med serie c 52 6 eS 25,657 | 38,675 28,359 | 31,261 | 23,159 | 25, 433 18, 218 
Spe swihtter serene oe et ee Neen. cone |aeinn we siete 1, 083 2,939 2,731 799 
Sitleelitead st perce onan he arth eae ERR Oe eS ee baie 683 lis SY pal Bec asesee 
Grand total...........-- 473,674 | 465,894 | 1,167,460 | 629,460} 547,459 | 542,689| 96% 920 


a Tn 1901 in the Fraser River district 920,313 cases of sockeyes were packed, and in 1902 sockeyes were 
packed as follows: 293,477 cases in Fraser River district, 117,677 cases in Skeena River district, 68,819 cases 
in Rivers Inlet district, 20,953 cases in Nass River district, and 30,510 cases in outlying districts. 


b Pinks and chums combined. 
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Pack, BY SPECIES AND DisTRICTS, OF CANNED SALMON IN BRITISH COLUMBIA FROM 
1903 to 1915—Continued. 


Districts and species. 


Fraser River district: 


Sockeyess-epoc-+ seen ol a! ee 
Sprimgssmed eyo eee eek yan ys 
SpLaSswywhite ee se en ee 
Steelheads 20s. oacse lle ee 


SOCKOVCS ssh 225 Menge. be ee 
SPLINES Med esac Ace ee eee ee 
Springs, white..................-. 


Sockeyesse..6o sh genes yo Sees? 
SDLIngs readies ey ese ee ny 
Springs, white. .£.-.2.0:---+o2.0: 


NOCKOVOS ates. Selene ae ican eye 
Springs mad ers. SU eace Gs te ie wes 
SPERMS Wihiteeea crease neseeee een 
Steelheads. 33.2. 22 -ceae se. -s. ee seee 


Outlying districts: 
Chums: Gass ae 2 2h cae Seek 


Sockeyesessee-k eieeecee ose coke 
Springs, red....... 
SRINEStayiM Le mememe seen ere a rane 
Sfeelheadss cet. -csees ees Saco Ie 


Sockeyess. lsc se -s S etes eee soe iseee 
Springs, red age dee Se ee ee 
Springs * sy Wiese oe ees ae es 
Steelheads ee ee = Jokes Seneca dee ee 


1910 1911 1912 1913 1914 1915 

Cases. Cases. Cases. Cases. Cases. Cases. 
52,177 47, 237 12, 961 22, 220 74, 726 18, 539 
27, 855 39, 740 28, 574 11, 648 38, 639 34,114 
128 | 142,101 574 9, 973 6, 057 128, 555 
133, 045 58, 487 | 108, 784 684, 596 185, 483 89, 040 
1,018 7, 028 14, 655 3, 573 9, 485 15, 388 
8, 925 6, 751 8, 373 49 14, 000 3, 532 
Le ixpasatins sighed muwiates ho Oa nin |e co ace eens | acta ah oa ee | Be en 31 
223,148 | 301,344 | 173,921 732, 059 328, 390 289, 199 
Ee i Al 70 BOA eiec Coheuee aes 8,329 5, 769 
11, 531 23,376 | a 39, 835 18, 647 16, 378 32,190 
13, 473 81, 956 97, 588 66, 045 71, 021 107, 578 
187,246 | 131,066] 92,498 52, 927 130,166 | 116,553 
9,546] 15,514] 19,332 23, 250 11, 529 15, 069 
239 2, 428 4,501 3, 186 211 204 
222,035 | 254,410 | 254, 258 164, 055 237, 634 279, 161 
_ ——SSd 
Se ee a 288 Oy S40! ones eee ee 5, 023 5, 387 
2,075 6, 287 11,010 3, 660 7, 789 7,115 
19 5, 411 8, 809 2,097 5, 784 2, 964 
126, 921 88,763 | 112, 884 61, 745 89, 890 130, 350 
383 317 681 594 566 1,022 
esate LOR NNR Se ta 4G8 VSS5 2 iss) 5 See Oe 
129,398 | 101,066 | 137,697 68, 096 109, 052 146, 838 
351 5, 189 3, 245 2, 987 25, 569 11,076 
6, 285 7, 842 12, 468 3,172 9, 276 15,171 
895 11, 467 12, 476 20, 539 25, 333 34, 879 
30, 810 37, 327 36, 037 23, 574 31, 327 39, 349 
1, 228 3, 434 5, 710 2,999 2, 660 3, 053 
il 325 1, 226 152 725 648 
140 NOOr Nea ae ele ee ok a lee 113 
39, 720 65, 684 71, 162 53, 423 94, 890 104, 289 
5, 834 39, 167 37, 770 52, 758 70, 827 41, 229 
26,636 | 42,457 | 73, 422 32, 695 48, 119 58, 366 
20,098 | 64,312 | 128, 296 94, 233 112, 145 93, 376 
87,893 | 67,866 | 94,559 149, 336 99,830 | 100, 750 
7,138 | 12,458] 21,967 7,017 8, 668 17, 202 
301 201 3, 524 229 1, 484 1, 986 
sal See baee Sail rey RSM | ape 2 agin Nl a2 es een Dea lg 985 
147,900 | 226,461 | 359, 538 336, 268 341, 073 313, 894 
58, 362 91, 951 58, 325 77, 965 184, 474 82, 000 
74,382 | 119,702 | 165,102 69, 822 129,201 | 146,956 
34,613 | 305,247 | 247,743 192, 887 220, 340 367, 352 
565,915 | 383,509 | 444, 762 972,178 536, 696 476, 042 
19,313 | 38,751 | 62,345 37, 433 32, 908 51, 734 
9, 476 9,705 18, 092 3, 616 16, 420 6, 370 
140 100 OTE ARE ER ce ool 2 cd cclocleeee 2,927 
762,201 | 948,965 | 996,576 | 1,353,901 | 1,111,039 | 1,133,381 


@ Includes 207 cases of steelheads. 
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PICKLING INDUSTRY. 


The salmon-pickling industry was so overshadowed by its giant 
brother, the canning industry, that statistical data, except for Alaska, 
were found in extremely fragmentary shape, and only that portion 
is shown relating to Alaska from the time of annexation to 1915. 


Pack oF Saurep SauMon In AxasKa, 1868 ro 1915. 


Salmon. Salmon bellies, Dry-salted salmon. 


Years. 


Barrels. Value. Barrels. Value. Pounds, Value. 


? 2 

223, 368 3, 667 32,973 | 300,000 5, 500 
89, 209 208 1,950 | 966, 812 16, 180 
143, 811 1,360 11,355 | 7,280,234 115, 643 
126, 194 1,338 13,644 | 1,107,680 16,969 
203, 127 2,965 37, 422 107, 580 1,505 
266, 713 7, 600 85, 994 20, 800 416 
183, 400 1,970 25, 358 71, 600 1,038 
111, 634 1, 626 19,007 22,178 54 
102, 477 1) 337 15, 561 33, 285 1,340 
305, 928 7 606! |! SI2eh: ese eaaee 
272,726 451 6,523 21, 282 1, 235 
247, 195 408 5, 467 12) 200 810 
157, 457 571 Jay G1OP PSs see oe 1 


Rafal mcr a 529,294 | 4,041, 445 28,802 | 313, 536 | 10,388, 284 168, 033 
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AuasKA PICKLED-SALMON Pack, 1906 To 1915, By SPEcIES, QUANTITY,? AND VALUE. 


Species. 


Whole salmon: 


1906 


Barrels.) Value. 


1907 


Barrels.| Value. 


1908 


Barrels.| Value. 


1910 


Barrels.| Value. 


— ———— el 


Cohowee eee 539 | $5,642 | 1,665 |$16, 406 692 | $5,648 
Chum.......-..- 231 1,550 233 1,521 122 707 
Humpback. ...- 2,446 | 13,852 | 4,248 | 29,374 | 2,346 | 17,935 
TA ge ses leans 1,007 | 8,058 964 | 10,684 660 | 6,813 
Rede as ae cee css 13,061 | 97,092 | 15,197 |145,142 | 30,517 |262, 274 
Total sescaek. 17, 284 126,194 | 22,307 !203,127 | 34,337 !293, 377 
Bellies: 
Conon sears e se Cals Nee alice sae 191 | 2,696 229 | 3,535 
Chum........... 30 DSO Ree sence oe a mee 117 699 
Humpback...... 1,173 | 13,188 | 1,800} 21,080 | 2,447 | 28,140 
BRT Se wee 22 185 84] 1,002 4 720 
Redeiscne sete 13 121 890 | 12,644 | 1,895 | 26, 236 
Mopal ee seeeene 1,238 | 13,644 | 2,965 | 37,422 | 4,736 | 59,330 
Backs, etc.: 
Humpback eis ee eae aye ie ee oie ea re ag 
Rimes soe, Ae Gk he ch ae hs age | eee ot eee 
MOGs. soe set eke muesasos eoedoacieescaceollatesc j4|fceeace|ls—socicce 
Movable eater owe RR) eee AM lle aes ol eo ee 
Grand total...| 18,522 \139, 838 | 25,272 |240,549 | 29,073 |352, 707 
1911 1912 1913 


Species. 


Whole salmon: 


Backs, etc.: 
ey SsO458 


Grand total... 


Barrels.| Value. 


Barrels.| Value. 


Barrels.| Value. 


318 | $2, 485 
190 

1,557 | 9,405 
441 | 3,798 
26,508 |167, 298 
28, 859 |183,176 
255 | 3,843 
“""738 | 7,438. 
35 | 175 
942 | 13,902 
1,970 | 25, 358 
56 | 224 
56 | 224 


30, 885 |208, 758 
1914 


Barrels. Value. 


365 | $2,767 

53 | 7293 
482 | 2,954 
269 | 25588 


1915 


Barrels.| Value. 


$19, 393 
2) 995 
5, 958 
4,147 

125,034 


| 157,457 


67| 982 
18} 180 
229'| 2,620 

2 13 
92 | 1,672 
408 | 5,467 


223 | $2,149 | 1,165 | $9,565 | 1,006 | $6, 452 
133 | 666 93| 7652] °100] 778 
1,122 | 11,238 | 4,236 | 28,304 | 2,724 | 18,181 
600 | 8,095 | 7225) 2,442] 7135] 1,410 
6, 239 | 79/578'| 28, 883 |264,965 | 33,916 245, 905 
8,317 |101, 726 | 34,602 [305,928 | 37, 881 [272,726 
S Bal i ASO [eee ake [Mee alee 54| 946 
7 PE epee see oe bag 67| 941 
676 | 5,122 37| 606] 324] 4,546 
2 Ee Rana Fn MA aioe N oes 
Gi4el' (9,843 ieee anlh ae eee 6 90 
1,337 | 15,561 37 606 | 451 | 6,523 
150): ) 600 Nites 
1 15 il paecheks 
Wali 136 feceee a 
POG ha e75I alee. wee 
9,820 {118,038 | 34,639 


eee i ee eed ee ee ed ed 
See eee) ees ee ees eed ee oe ny 


See eed eee ied ead ee ee ier 


306, 534 | 38,332 |279, 249 | 26,362 |252, 662 | 12,629 | 171,067 


a Barrels hold 200 pounds of fish; when of a different size they have been reduced to conform to this 


weight. 


- 


—a 


PACIFIC SALMON FISHERIES. LTT 


MILD-CURING INDUSTRY. 


The beginning of this industry on the Pacific coast is of compara- 
tively recent date, and the following table is complete, with the pos- 
sible exception of a few tierces, which may not have been reported 
for the coastal rivers of Oregon: 


NumsBer or Trerces or Minp-CurED SALMON PACKED ON THE PAcrFic COAST FROM 
1897 ro 1915. 


Colum- 
bia 


British} Puget | Grays |Willapa 


Years. | Alaska.) Colum-| Sound, |Harbor,|Harbor,| River | rivers, Total. 
bia. | Wash. | Wash. | Wash. | (both | Oreg. 
sides). 

ed Gh sda) torsecee| bocodaee| Besnpesclitecnenen) heecens 400 
UROS Bee eee Mn COnbeniee ce cite vitls a |aweia's vale ft cls seco 770 
PRISM OMAN PASO Reais A Say BRE) Mile bo 1,755 
TL io Eel lis AOS HT A DN i pa 2, 225 
EOL EEE SLY Vy hf eee aa ETc) eae ED 6, 767 
TESTES VEE EA ys el hl Sk aI? S| A a 7, 722 
TODS ECA Ry OM ON Span DR VER UT Sir AG Om ALI TU BES) 11,511 
OOS se see In OAM semen c (IN Mean rs iee tote ee MOORS IT mie ot) 15, 539 
19058 ABO 1 875! | BOOO| NUD. L ee 17,873 
ROUGE ee ee MeL LOGI Ma QS 7 lmeicn male MOD Aa viii 13, 685 
1907 17, 464 
GORE SUS BB ct OBO (eo cuee lac)" veil bee fe Ue aoe Kay Pan ae 10, 893 
LODO! Nai: 18, 267 
COTO Se ese Se aby ale TeGs8i ly Qeash elle GT a 22, 408 
ers ed 19, 717 
LOTI Men 22, 494 
LOIS aU 28, 282 
LOVE e eer AOL i S182) Nh Cade Ws ke Ls 0 18,174 
Te. ES LS AT We ale Ts) ao (Eee me Pe LL 13, 306 

249, 182 


@ The net weight of fish in a tierce is about 800 pounds. King, chmook, or spring salmon were used 
almost exclusively. From most places the data are complete from the time of the mception of the indus- 
try, but from a few minor places the data are somewhat fragmentary. 


YUKON TERRITORY, CANADA. 


Some salmon fishing is carried on in that section of the upper 
Yukon River which hes in Yukon Territory, Dominion of Canada. 
The species taken are principally king and chum, and these are sold 
mainly in a fresh condition. The following table shows the quantity 
taken and the value of same mm certain years: / 


CatcH oF SALMON IN YUKON TERRITORY, CANADA, IN SPECIFIED YEARS. 


Salmon. Salmon. 


Years. 


62425 °—17——12 
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MARKET PRICES FOR CANNED SALMON. 


The manner of fixing the selling price at which the canner is willing 
to dispose of his canned product varies slightly in certain regions. 
In May or June, when the spring-packing season has sufficiently 
advanced so that a line can be gotten on the probable pack of chi- 
nook, the highest priced of the pack, the Columbia River canners 
agree upon a price, this usually being high or low, as the pack is small 
or large. 

Since the Alaska Packers Association was formed, through a com- 
bination of a number of canneries operating in the Territory of 
Alaska, it has packed annually in recent years about one-fourth of 
the salmon canned. It also owns several canneries on Puget Sound, 
thus being quite a factor in that region also. 

In the early days of the association the custom grew up amongst 
the smaller packers of Alaska and Puget Sound of waiting until the 
association fixed the prices on its own pack, when the others would 
generally fall into line with the same prices for their packs. This © 
custom is still in vogue. At no time has it ever been compulsory 
on the part of any packer to adopt the same prices as the association. 
In fact, it has sometimes been the case that, while the small packer 
publicly quoted the association’s opening prices, yet in secret he was 
shading it by 24 to 5 cents per dozen on certain grades. In recent 
years this has frequently been the case and the big packers, who 
adhered to the opening prices, have had to sit idly by and watch 
their small competitors underselling them and getting the bulk of 
the business until they had finally disposed of their goods, when, 
necessarily, they would have to drop out of se market until ice 
next season. 

Occasionally the other packers do not like a bie quotation of 
the association and make one more nearly in consonance with their 
own views. This happened in 1913, when the association quoted 60 
cents for chums, while the Puget Sound canners quoted 55 cents for 
this grade, and in 1915 when the association quoted 65 cents for 
chums and the Puget Sound interests 70 cents for the same grade, 
thus showing clearly the independence of the smaller packers. 

Owing to a peculiar feature of the salmon marketing. business, 
more depends upon the opening prices than appears on the surface 
to the uninitiated. 

Shortly after the first of the year buyers throughout the world 
begin to take stock of their salmon supplies and soon thereafter 
begin placing their “future’’ orders. These cover the quantity 
required of each grade, and when the buyer orders through a broker 
the orders are placed subject to a contract similar to the following: 


The undersigned hereby authorizes to book the number of cases of canned 
salmon specified below; said booking to be filed with packers for delivery from 


PACIFIC SALMON FISHERIES. 179 


(naming year) pack, subject to buyers’ approval of opening prices when named; the 
option being granted buyers of confirmung the total number of cases specified below; con- 
firming a smaller quantity, or declining any confirmation. 

furthermore agrees that buyers shall have the option of increasing quantities 
listed below, when he names opening prices for his packers, contingent upon his 
ability to secure at that time an increased allotment from his packers. In event 
secures an increased allotment from his packers insufficient to meet all increases 
requested by his patrons, he will distribute such increase as he can secure among 
the dealers who have filed conditional contracts with him, according to the date order 
that said contracts have been received in his office. 


Under this form of contract the packer is expected to be ready to 
fulfill the terms of same, except in case of a short pack, when the 
orders are generally prorated, i. e., all orders are proportionately 
- reduced until they come within the compass of the pack. Should 
the buyer dislike the opening price he has the privilege of canceling 
the order. While this latter privilege may not, at first glance, look 
just to the packer, yet it is doubtful if any buyer would place a 
“future” order unless he was assured of a chance to cancel his order 
should he feel that too high a sum was fixed in the opening prices. 

Some canneries contract to sell their entire output to one buyer, and 
the price fixed is usually the opening prices for the year in question. 
In such cases the buyer and seller are both compelled to abide by the 
price, no matter how unjust one or the other may consider it. 

The association does not announce its opening prices until late in 
August or early in September, when the greater part of the packing 
is over with and a good line on the total pack has been obtained, and 
it speaks well for the discernment of the officials of the association 
that their judgment as to prices should meet with the general approval 
as often as it does. 


OPENING PRICES FOR A SERIES OF YEARS. 


Below are shown the yearly opening prices on the various grades 
and sizes from 1890 to 1915. The most interesting part of this is 
the increase shown in the value of high-grade salmon. Columbia 
River chinook was quoted at $1.05 for 1-pound talls in 1897, and it 
gradually advances until in 1915 it is quoted at $1.90. Alaska red- 
1-pound talls in 1897 sold for 90 cents, the lowest during the period 
in question, advancing, with occasional recessions, until in 1911 it 
reached high-water mark of $1.60. In 1915 the opening price was 
$1.50. In 1897 Puget Sound 1-pound tall sockeye sold for 80 cents, 
10 cents below Alaska red. In 1898 it sold for 20 cents less than reds. 
In 1902 it sold for $1 as compared with 95 cents for Alaska red, and 
from that time on brought a higher price, being quoted at $1.90 in 
1915 as compared with $1.50 for Alaska red. 

Medium red or coho did not figure in the opening prices until 1908, 
when Puget Sound coho sold for 5 cents a dozen more than Alaska 
coho. Very shortly thereafter, however, both were classed together 
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and sold for the same price. This grade has not had the wide fluc- 
tuations of the others, due mainly to the generally small pack mae 
annually. 

Pink salmon has been the football of the salmon market ever since 
the pack became of sufficient size to become a feature in it. The 
size of the pack has been steadily increasing, as the fish became 
better known, and while the price obtained has been excellent in 
certain years (in 1911 it sold at $1 per dozen, the highest: point 
reached), usually the price has been low. In 1897 it was quoted at 
65 cents. In 1915 the opening price was 75 cents, but as a matter 
of fact a large part of the pack really sold for 65 cents. The lowest 
point it reached was in 1903, when it was quoted at 50 cents a dozen. 

It is only of recent years that chum salmon has become a factor in 
the market. Although sold for some time before then, chum salmon 
appears first in the regular opening prices in 1908, when they were 
quoted at 70 cents a dozen. In 1913 it was quoted at 55 cents, 
while the opening price in 1915 was 70 cents on Puget Sound and 65 
cents at San Francisco. 

The pack of Alaska and Puget Sound kings, or springs, has always 
been small, and while they have always been quoted at $1 per dozen 
or better Gn 1911 they were quoted at $1.80) they have always been 
slow sellers. It is extremely improbable that the canned pack will 
increase much in the future, as this fish is the best for mild curing, 
and as the mild curers are able to offer better prices for the raw fish 
than the canneries, they will always get the fish when desired. 


OPENING PRICES PER DozEN CANS SINCE 1890. 
1890 TO 1902. 


Years and species. Talls. Years and species. Talls. Years and species. Talls. 
1890. 1895. 1899. 
Columbia River chinook. .|$1.40 || Columbia River chinook. .|$1.32} || Columbia River chinook . . $1. 25 
Alaska red. .j.yob. nee eee 1.20 ‘Atlaskahredeeenme muerte ee 1.15 || Alaska red_.........-.-.--] 1.10 
Alaska pink.....-...--.-- .75 || Alaska pink.........-.-.-- -80 || Puget Sound sockeye. --.- | 1.10 
Alaska pink.....-..--.-.- . 674 
1891. 1896. 
1900. 
Columbia River chinook. -| 1.35 |! Columbia River chinook. .| 1.25 Aa q 
Allaska red) ips coo lies oe 1.20 || Alaska red.......-...--.-- 1.10 || Columbia River chinook-.| 1.60 
Alaska pink....-........- .75 || Alaska pink oi Jo3l2.222022 «76. |) Alaske red)... 32050. 2 0e 1.25 
. Puget Sound sockeye..... 1.10 
1892. 1897. Alaska pink........-..-.. .19 
Columbia River chinook ..| 1.35 ea River chinook..| 1.05 1901. 
AilaSika red. Teun eee 1215) || Alaskajred)\ o.oo eu oe oe 95 Vite? ; 
Alaska pink.............. 75 Puget Sound sockeye. -..- .80 || Columbia River chinook. .! 1.50 
Alaska pink..........-.-- "60, || Alaska redh -o sujssc:tees|elane | 1.25 
1893. Puget Sound sockeye... -- 95 
1898. Alaska pimicsese se oeeteats 75 
Columbia River chinook --|/) 1.32) 
YAU EGH its) 12(0 UE a a it ral Columbia River chinook. .| 1.05 1902. 
Alaska pink...........--- -65 || Alaska red.........2....-- 97h SURae. f 
i Puget Sound sockeye..--.. .80 || Columbia River chinook. .| 1.35 
1894. Alaska pink.............- 65)! ||) Alaska med Sis Scere uaee 1.00 
Puget Sound sockeye. ..-- 1.00 
Columbia River chinook..| 1.35 Alaska pink )o oe yes. 65 
Alaska reds se eek eee a8 1.10 
Alaska pink..........-.--- -60 
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OPENING PrRicks PER DozEN Cans Since 1890—Continued. 


1903 TO 1915, ) - 
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Years and species. 


Tallis. | Flats. | Halves. 


Years and species. 


Talls. | Flats. |Halves. 


henareesseenpteeronn | lepeeasoneemeraninaes | Uaniereciiaerensrseres | | lithe sests-iecate beet iesanesaneitaees iedentsr-neesneemeninisssieiener| | psinaseististsermn | sccnsperesanteesae | eroerieeremieabapenen 


1908. 

Puget Sound sockeye.....- ale, 50 

Columbia River chinook...} 1.35 

VANES EAs wei nimielataimtoint- 1.30 

Alaska pink...............- 50 
1904, 

Columbia River chinook...) 1. 45 

Puget Sound sockeye...... 1, 55 

ALASKA TAG he alee Siceiecase 1.30 

Alaska pink..........-.-.-- .70 
1905, 

Columbia River chinook...| 1.45 

Puget Sound sockeye.......| 1.35 

IN ECS i) (0 eco ee 1.00 

Maske pink ccs eeccec~s .70 
1906. 

Columbia River chinook. ..| 1.50 

Puget Sound sockeye...... 1. 45 

ATESKA TAG 2s Sock cokes 95 

Alaska pink..............-- 75 
1907. 

Columbia River chinook. ..| 1.65 

Puget Sound sockeye......| 1.60 

PAISSEe Ped. ee eo a 1.15 

Alaska pink........--.-.--- . 80 
1908. 

Columbia River chinook...] 1.65 

Puget Sound sockeye...... 1. 60 

Puget Sound pink......... .75 

Puget Sound coho ........- 1.05 

Alaska red ‘ 

Alaska king 

Alaska coho 

Alaska pink. . 

Alaska ia 


Moats es eicicisten ial tie wiaae 1. 65 
Puget aoa sockeye...... 1.35 
Alaska Ted ss. eh ecekedacee 1.15 
Alaska king.......2...-.--. 1.10 
Alaska coho............---- 1.05 
Alaska pink......... ae spe . 60 
Alaska chum...... Ne walae eels 574 


$1.60 | 0.90 
1, 45 85 
1.15 90 
1. 65 95 
1.55 -90 
1. 50 4.00 
1.60 1,00 
1. 60 1.00 
1.75 1.05 
1.75 1.10 
1.75 1,05 
1.75 1.05 

ROM elote tare a 
1.15 -75 


1.75 | 1.05 
1.50 | 1.00 
1.35]  .85 

A) 20, ao 


1910 
Columbia River chinook, 

TAIT C Vitor meat tere i) )as oman nici $1. 75 
Puget rani sockeye...... 1. 65 
IATASKA OG ee islet deacon 0's 1.35 
Alaska king. Be aia alate ve Ale ais 1.35 
Alaska pink...........-...- 80 
Alaska Chums. ...... 52cm eee 11k 
Medium red and coho.....- 1, 25 

} 1911. 
Columbia River chinook, 

HET OMe ia esas, Mab aiealuntann 1.95 
Puget canal sockeye...... 1.95 
PANGS Ke TAGs eee ee oe 1, 60 
Alaska medium red......-- 1.45 
Alaska king....2..........- 1. 80 
fA l a pe a a Eb rk 1.00 
COU eave be aka ae wer 95 

1912 
Chinoolke ie cepts calee. eae 1.95 
Sockeye see ee oa 1.95 
Alaska Teds cibe eo ane ats 1.40 
Alaska medium red.......- 1.15 
Alaska king 1.40 
Pink... . 65 
CO} a) eh ca Merde a UAE BERG ELA Nat hd . 624 

1913. 
Chinookoye. ype ceseaincces 1.95 
Sockeye... -. sac. e cece s.| 1.50 
Alaskaired ail scsclecacaee 1.15 
Alaska medium red.......-. . 85 
Alaskakimg:2 72), se Mii: 1.00 

Ht Sopp EP AL aT . 65 
COT tees os ateasae atone a, 55 


1915. 
CHINOOK asada weiss canes 1.90 
SOCKCVO Heise ciae ceislelsinccnen 1.95 
Alaska red. ......-.-2.022-- 1.50 
Medium red...............- 1.15 
‘Alaskakimge coe eke. 1. 25 
We a RE I A ot ee ee Bil 
Keta, or chum............- b.70 


@ The opening price in San Francisco was 60 cents. 
b The opening price in Sam Francisco was 65 cents, 
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XI. TRADE WITH OUTLYING POSSESSIONS. 


As a result of the war with Spain the United States in 1898 ac- 
quired possession of Porto Rico, Guam, and the Philippine Islands, 
while in the same year Hawaii became a part of this country at its 
own request, and in 1900 two islands of the Samoan group were 
acquired by a partition agreement with Great Britain and Germany. 
The trade with the Philippine Islands is shown to date in the tables 
of exports and imports to foreign countries, but the trade with the 
other possessions has been eliminated from these tables and shown 
separately ever since their annexation to the United States. 


HAWAITI. 


The islands constituting this Territory, owing to their reciprocity 
treaty with this country for a number of years before annexation, 
purchased their supplies of salmon from the United States almost 
exclusively. In recent years the Territory has imported the following 
quantities of salmon from the mainland: 


Canned. Canned. 
Years ending ne »|| Years ending au pune ’ 
June 30— eatee Tune 30— es. ca 
Pounds. | Value. ; Pounds. | Value. | CUre¢- 
Value. Value. 
TOG crest 1,126,217 | $89,286 | $64,932 |] 1912............. $194,385 | $57, 495 
OOS i ea ve 965, 0: 89, 025 67,143 |) 1913.-...... a 173, 202 (a) 
VOOG Wer iae es CL 1, 440, 410 121, 716 73, 848~|| 1914........ 97, 532 (a 
TOLOM en he 1,381,398 | 113, 526 72,194 || 1915....-..- 90,705 | (a 
TCT a ym niga 1, 231, 264 | 119, 872 76, 572 
@ Not shown separately. 
PORTO RICO. 


Of recent years the following shipments of domestic salmon have 
been made to this island: 


Canned. Canned. 
Years ending. meee Years ending oe 
June 30— ated June 30— ereeat | 
Pounds. Value. : Pounds. Value. ‘ 
Value. Value. 
LOO Lea ei 604,627 | $53,916 $2, 893=|| 1912-22... ..---- 710,721 | $65,354 $1, 208 
OORT Lae ea ae 512, 038 48,195 1,428 || 1913.........-..- 666, 602 66, 811 (a 
Hi 910) AS Se 381,171 34,777 By SLO 19M coe ne 416, 414 41,726 (a 
191022 see Ss 511, 055 43, 494 G3 243h | MOS ee Sess eek 588, 889 56, 527 (a 
OU eee 357, 382 30, 699 3, 868 | 


@ Not shown separately. 
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PHILIPPINE ISLANDS. 


Of recent years the following shipments of domestic salmon have 
been made to these islands: 


All other, 


Years ending freshior rcaatiie 
June 30— Value. | cured. 
Value. 
eee oN e126) 470 lero aly eS Tian LOTTE Se 10,122, 820 | $590,128 | (a) 
DOG eI 54d, ANd | SOG POO ME ene aEO8O) [I ROTA nde ans 0 os 5,034,252 | 266,369| (a 
EPR e 752 | 37060; 118. 225,885 ON? Mineo, | T9Tg S22: es TLL] 43159580 | 288) 548 {3 


@ Not shown separately. 


ALASKA. 


It seems like “carrying coals to Newcastle” to ship canned salmon 
to Alaska, from which Territory more than half the canned salmon 
of the world is produced, and yet a small business is done each year 
in this line, most of the product going to the miniig camps and towns 
somewhat removed from the fishing sections. 

The following table shows the mn of such fish in recent 
years: 


Canned. Canned. 
Years ending rae Years ending eee 
June 30— Ginna June 30— eared 
Pounds. | Value. 3 Pounds. | Value. e 
Value. Value. 
RQDQEE ees ee P67, 132) |) 1¢70103 SSNOGG I LOND Cee suger 134,320 | $15,022 $4, 218 
i COWAT ah A a 67, 658 7, 204 BUBSSh (MOL ames Ta 43,346 5,074 | (a) 
AQT eee eee ic 38, 265 4,513 ADEE | TAN eee al ie NS 42, 945 5, 278 (a) 
@ Not shown separately. 
GUAM. 


Since annexation, this country and Japan have been competing for 
the trade of this island, which, in earlier years, Japan controlled quite 
largely. During the last two years shown in the statement, however, 
the United States has secured the advantage. _The following table 
shows the extent of the trade, which is made up almost entirely of 
salted or pickled salmon, only 900 pounds of fresh salmon, valued at 
$92, having been Soe by this country to Guam in 1908. Since 
1909 all the fishery products imported have been lumped under one 
heading and it has been impossible to distinguish the salmon from 
the other species, 
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Pickled salmon, : Pickled salmon. 
Years and countries. Years and countries. Sams a TETRA mR oa 
Pounds.| Value. Pounds. | Value. 
1905. 1908. 
United States...........-.-..- 1, 415 $71 || United States..............-.- 
dM a roles See SOs Gee SanGoaasd 16, 526 1, 221 apan.....--.......4 atest 
1907. 1909. 
United States...... if 13, 604 1,086 || United States.............-.-- 
Japanti scot ioss He ee ee 19, 862 15 601 || (Tapani ceneteeetcee aoce ees 


TUTUILA, SAMOA. 


The customs statistics lump the imports of fish under one general 
heading, thus making it impossible to show separately the imports 
of salmon. 


XI. FOREIGN TRADE IN SALMON. 


As we do not consume all of the salmon produced by our fisheries, 
it is necessary to find a foreign market for the surplus each season, 
but, as canned salmon has become one of the staples of the world, there 
is not much difficulty in this respect, especially since our only compet- 
itors are Canada, Siberia, and Japan. The two last named have not 
yet become much of a factor in the canned-salmon market, though 
they will as their fishing operations are extended. There is more 
competition in the pickled, fresh, and frozen markets, several Euro- 
pean and Asiatic countries being large producers of these goods, as is 
Canada also, for a considerable proportion of which she is compelled 
to find an outside market. 


EXPORTS OF CANNED SALMON. 


From the beginning of the industry a considerable proportion of the 
salmon canned has been exported, especially of the higher grades. 
In Europe the chief customer is Great Britain, taking about nine- 
tenths of all sent to European ports. Great Britain does not, how- 
ever, consume this quantity, for a considerable part of her importa- 
tions are reexported. On the North American Continent and adja- 
cent islands the best customers are Mexico, Panama, and the British 
West Indies, in the order named. In South America, Peru, Argen- 
tina, and British Guiana were the leading markets in 1910. In 1908 

Chile imported 4,196,060 pounds; in 1909 the importations dropped 

to 97,993 pounds, but increased in 1910 to 1,556,629 pounds. In 
Asia, Hongkong and China import canned salmon, although neither 
buys great quantities. The islands of the Pacific and Indian Oceans 
are large consumers. British Australasia took 5,474,818 pounds, 
valued at $551,312, in 1910, and other good customers were the 
British East Indies and British, French, and German Oceania. In 
Africa the British and Portuguese possessions are the largest im- 
porters. ny 

The movements of these products are naturally often influenced 
favorably or adversely as the tariffs of the various countries in which 
they are marketed are raised or lowered. 

Some countries maintain excessively high tariffs, among these being 
Brazil, 30 cents per pound; Colombia, 84 cents; Mexico, 4 cents; 
Guatemala, 64 cents; Paraguay, 7 cents; Uruguay, 6 cents; Austria- 
Hungary, 8 cents, and Germany, 7 cents. Norway levies 6 cents a 
pound duty, but this is undoubtedly to protect her own salmon 
industry. 

In but few of the tariff acts is canned salmon distinguished by name, 
being usually classed as ‘‘preserved fish,’ and as these are usually 
luxuries in many countries they bear an extra high duty as a result. 

In addition to these high duties in some countries, especially in 
South America, there are various other charges, fees, etc., which 
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materially enhance the value of the goods before they reach the 
consumer. C. H. Clarke, of the salmon brokerage firm of Kelley- 
Clarke Co., of Seattle, Wash., prepared and published a statement # 
showing the comparative charges on 100 cases each of red Alaska and 
pink canned salmon from the time they leave Seattle up to the time 
they reach the hands of wholesalers in South America. This shows 
that the f. o. b. Seattle value of the red salmon was $500 and of the 
pink salmon $280. By the time these goods reached the hands of the 
Rio de Janeiro wholesalers the red salmon were worth $1,900.07, while 
the pink salmon were worth $1,677.87. At Montevideo, Uruguay, 
the red salmon were worth $1,436.01 and the pink salmon $1,213.81. 
The table is so interesting and instructive that it is reproduced entire 
herewith. 

CoMPARATIVE TABLE OF CHARGES ON 100 Cases Eacu or RED ALASKA AND PINK 


CANNED SALMON UP TO THE Time Tory REAcH Hanps or WHOLESALERS IN SOUTH 
AMERICA. 


Argentina Brazil . Chile Ecuador 
(Buenos Aires). | (Rio de Janeiro). (Valparaiso). | (Guayaquil). © 
Red. Pink. Red. Pink. Red. | Pink. | Red. | Pink, 
F. o. b. Seattle value.........-- $500. 00 |$280.00 | $500.00 | $280. 00 |$500. 00 |$280. 00 |$500. 06 | $280. 00 
Strappings 22 Cet eee ae 5. 00 5. 00 5. 00 ESOP SHAE aan Ses maa Sade as leet ree 
Brel sh tee ae Nee 104. 75 | 104. 75 114. 50 114.50} 45.00] 45.00 | 45.00 45. 00 
Marine insurance, 5 per cent i 
THEN OPAC YAIR ES Gi eS aoe ial 6. 10 3. 90 6. 20 4, 00 5. 50 3. 25 5. 50 3. 25 
Csisk) yalueltecy. os? Se eee 615. 85 | 393. 65 625. 70 403. 50 | 550. 50 | 328. 25 | 550.50 | 328. 25 
Consular fees in United States. 2 2. 00 2. 00 3. 25 3. 25 5. 25 4,25 | 22.35 14. 00 
Customs duty.............5.... 519. 56 | 519. 56 | 1,138.78 | 1,138.78 | 160.46 | 160.46 | 345.37 | 234.37 
AUTAINVSNS. coossenpncsesssee2ares 2. 12 2.12 6. 47 ERA ies ee see a mensaee Ne He he 
Storage in customhouse.......- 2. 41 2. 41 33. 90 33. 90 §. 35 5SS5 1d Ee | ee 
Handling in customhouse...... 7, 24 Ba DAT Maecenas NRE eS at 2. 51 PRR Ge 
Stamps and entry blanks--.... 1.49 CAG bee EMI Pee ae ie 1. 43 1 SA BOR SRE mosce.i55 
HSK FEEILEPES) FF CS) Mas Seal a Le I ae - 10 Oia ee Bera a is SS ee a aap bigs 
Internal-revenue tax.........../.......-../...-....- 7.77 We Th a cea Cele Ce ae Bee oes | Cee 
Ob GA we eee eae aI a ed | ea aap regaled |e A 57. 20 5720!) | oe UU Ge es ee Ne ete 
Customs brokerage............- Te UT AR ee She SE Ue We 7. 15 1 LO ee Ea Oe ae 
Wharfage, lighterage, cartage._. 7. 64 7. 64 26. 90 26. 90 3. 65 8.65 |} 19.30 19. 30 
Value ex customhouse-......... 1,171.05 | 948.85 | 1,900.07 | 1,677. 87 | 736.30 | 518.05 | 937.52 | 706.92 
Paraguay Peru Uruguay Venezuela 
(Asuncion). (Callao). (Montevideo), (La Guayra). 


Red. | Pink. | Red. Pink, Red. Pink. Red. | Pink. 


F, 0. b. Seattle value .......... $500. 00 '$280. 00 |$500.00 | $280.00 | $500.00 | $280. 00 |$500. 00 
Strappme sete ee eee ee 5. 00 SKOOUIRR RE ARR Rae 5. 00 5. 00 5. 00 
ROIS Ge sae ss Nee ete 134.75 | 184.75 | 37.50 37. 50 104. 75 104.75 | 54. 60 
Marine insurance, 5 per cent 

TE a gn Ne OAR NN 9. 60 6. 30 5. 40 3. 20 6. 10 3. 90 5. 60 
C. i. f. valierf Sige eel Le we 649.35 | 426.05 | 542. 90 320. 70 615. 85 393. 65 | 565. 20 


Consular fees in United States.. 
Customs duty... .-..5.00.. 2220! 
PAMALY SIS erties see oe Auer a 
Storage in customhouse........ 
Handling in customhouse 
Stamps and entry blanks. ..... 
Statishiesss se. se ae 
Internal-revenue tax..........- 
Orb taste eh a et 
Customs brokerage............. 
Wharfage, lighterage, cartage.. 

Value ex customhouse es 3 - Sees 


a Pacific Fisherman, vol. 13, no. 5, p. 11, 1915. 
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The following table shows the fiscal year exports of domestic canned 
salmon and the countries to which exported for the period from 1900 
to 1915, inclusive: 


Exports, By Countries, or Domestic CANNED SALMON, 1900 To 1915. 


1900 1901 1902 
Countries. = 
Pounds. Value. Pounds. Value. Pounds. Value. 
Europe: : 
Austria-Hungary...-...... 2, 208 SOO) ee serietia se | samen see ee 250 $25 
Azores, and Madeira Is- 

Fan ds’ Tint wm ol ee reat 48 7 950 Pe 2) | mere Sie nie) Man AYU Ta 
UY SPSS aa edie NS a a 31, 118 3, 186 5,800 600 336 39 
Wontriark 0h pai eee AM 24, 492 2,455 3, 168 326 860 92 
Rraricomlpe umcen raat 22,544 2,130 61,790 6, 565 23, 956 1,889 
Germany ee josie es Cae 16, 110 1,431 77,921 7, 567 10, 905 1,068 
ial yes eee ee or 120 10 2,496 OC TH EPR Re Lapse Niel laeaiboel 
Malta nGOZONOLC: seme |e!) gules jas 141 Pat ase eee Al AGUAS SAG 
Netherlands............... 3, 048 299 288 30 4,800 400 
Rortupay eS Vee ee 19,776 LGU ON seems meme nas cede bn 336 35 
Russia, on Baltic and 

YATE EO YS) PSI Sh aL areal Ly ibe ep Ra ac GN ee 8, 400 932 
Sie OE SLR tL COR TON AN Bae 1, 536 151 675 67 
Sweden and Norway...... 1, 168 112 720 70 72 8 
Switzerland) 0255 Nes) PEN | SEN i op aU DN inp Se eS Se [gt ee AN aI SEN SO ale 
United Kingdom.........- 18,820, 453 | 1,870,004 | $1,722,863 | 3,219,196 | 30, 632,961 | 2, 620,729 

North America: 
Dominion of Canada— 
Nova Scotia, New 
IBTUNS WACK ote ee FAIS eeseek ea ire 2 8 IR PANS) Ee Bee Raise eee 10 1 
Quebec, Ontario, Man- 
itoba, etc...........- 24, 137 2,514 101 10 22, 442 2,493 
British Columbia... -- 382, 811 33,454 | 1,725,251 223,230 | 1,866,272 159, 682 
Newfoundland and Lab- 

TAGCOT eee cis emeiictale Scat ateen nail Aldcll lcd Dots Sale natib i. i 810 73 
Miquelon, Langley, etc... . 240 PA Ses eae eel Be Sais ops eye EA A MOTTE te 
Mexican: empath) WUT 162, 785 14, 806 160, 425 14, 967 387, 905 31, 041 
Central American States— 

British Honduras. .... 16, 488 1,604 19,331 2,054 23, 467 2,370 
Costa Rica............ 70, 458 6,114 69, 135 6, 768 70, 036 5, 954 
Guatemala............ 2, 666 277 11, 361 1,151 15, 325 1,324 
Honduras: 225222.) 7, 193 677 7,681 776 4,924 498 
Nicaragua............. 26, 647 2, 684 21, 543 2,256 17,125 1,635 
Salvadoran ua 550 60 550 55 1,828 161 
Bermuda........ UME TaN 59, 672 6, 158 63, 786 7,398 76, 456 7, 768 
West Indies— 
British. ..... pare IU 259, 249 25, 651 315, 209 33, 635 242,999 24,191 
anish..... SEE 9, 085 873 8,612 929 14, 526 1,390 
ADIDLAG Ht eae RR a 13, 303 1,610 16, 591 1,944 13,112 1, 506 
TEs) 0(e) seep YS Mee AT Ge 432 45 1, 084 127 960 96 
Py kal EH A 468 44 595 65 920 88 
Dominican Republic 2,764 297 1,899 192 1,531 140 
Leh oy ean SMe ies Senn 8, 406 786 20, 407 1,883 20, 196 1,618" 
(Portomeicoss: 2240 ala) 4,394 ITN aS aI ce aN EN gO WO UO gtk 
South America: 
Areentinal Me. 222s 104, 367 8,822 127,751 10, 916 88, 622 7,816 

DLV e TA ea ue EON ik ONAL Cee EoD 240 37 15, 110 1,147 
Brazier Mon Gel. e250 637, 638 76, 152 207, 033 23, 506 87,800 8, 350 

jit Ce ee SER 647, 328 61, 800 645, 323 64, 059 384, 766 28, 529 
Colombia..... RESON: 92, 868 9,075 97, 163 9,975 86, 046 7,451 
Mgnadomhsesluen. oases 50, 387 5, 631 98, 587 10, 387 24,937 1, 868 
Guiana— 

British. ..... AAU ae SR 168, 718 16, 197 136, 192 14, 807 146, 502 14,604 
Dutch 43, 096 3,553 61, 334 6, 542 92,971 8,718 
French... . 3, 240 299 2, 248 261 8,316 850 

ecru ae 75, 621 7,392 124, 823 12, 526 313, 476 24,444 
Uruguay... 2,837 285 9, 408 933 1,016 104 
Venezuela..._.._. a 42,125 3,712 66, 911 6,913 42, 436 4,026 

Asia and Oceania: ‘ 
GIS. . scenes wee wet e's 216 DAs wisaioc a tiiee | Ae eae aT | ee ep rieaaa  ug USe 
Chinese Empire.......... 40, 960 4,255 149, 295 15, 263 117, 043 8,716 

hina—Russian..... Soci Sees len Hae ee a 20, 634 2, 058 9, 460 772 
Hongkong..........0....- 63, 210 6, 488 78, 960 8, 056 551, 860 40,261 
Japane sch. eee FAAS 11, 560 1, 200 285, 036 28,990 14, 578 1, 220 
Koreas os 30 0.220 Baia) CARNE eee Mae Unig an 1, 105 115 2, 208 179 
Russia VA static Seem earner SRN | es 1,495 145 6, 572 521 
MurkeysinvAsia ne 2 eed mM TNS ioe nny Ba 144 AG ie rather eT ae OD 2k ah Ss 
East Indies— 

Brihisht) en Sooo SoS S0) 55, 976 312, 805 31, 528 733, 685 56, 912 
DYE) vA eae eA [aes OHI DE HS eG 3,960 400 161, 940 12,093 
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Exports, By CoUNTRIES, OF Domestic CANNED Satmon, 1900 to 1915—Continued. 


1901 
Countries. 
Pounds. Value. Pounds. Value. 
Asia and Oceania—Cont’d. 
British Australasia.......- 2,804, 004 $283,110 | 3,442,085 
British Oceania Nemes eeu yh te |e LAE aa Aw ore ee il ey tata te eevee 
French Oceania........... 103, 940 10,732} © 118,355 
German! Oceania ee eee Se CONE 8, 480 
GUAT ee OU a ii 480 DO) esas es eee eis ea aes 
await Ore yiesemecie bee 860, 682 BeBe ee ree ieeta | einlenteptel tee ee 
Philippine Islands........ 1, 160 120 39, 316 
Tonga, Samoa, and all 
OUEST s/)svciaecesne cok 112, 380 11, 646 73, 040 
LIN ag tS COPE ge Oy aR A RY a Ay PR eee onl ea Ne 
Africa: 
British Africa..../........ 632, 012 57, 387 816, 433 
CananyIslan doen eae Se ey Pe aE 656 
French Africa......-...--- 4,320 421 4, 080 
0 5) of Eps a LT ea 312 XUN eared ech Seat IIS eee a 
Portuguese Africa......... 47,812 4, 696 35, 384 
AIMotherAtricg go. peo ae ee Pe ae ee Ne a A aera ya ictal 
Total gees sc oe Shh ae 27,082,370 | 2,693,648 | 41, 289, 500 
RECAPITULATION. 
MUTOPO ss cisiee com asiisisitie aete a ets 18,941,109 | 1,881,725 | 31,877,663 | 3,234,862 
North America..............-- 1, 051, 808 98) 064 | 2,443, 561 ” 2977 440 
South America..............-- 1, 868, 225 192, 918 | 1,577,013 160, 862 
LASS ERE ME QPS A RE 654, 126 67, 941 853, 434 86, 571 
Oceania Hee kei ee Ue ee 3, 882, 646 390,466 | 3,681, 276 367, 533 
TIC ee ea Rae 684) 456 62, 534 856, 553 83) 003 
1904 
Countries. 
Pounds Value 
Europe: 
Austria-Hungary.......... 384 $36 
Azores, and Madeira Is- 
eH oKo A anes ol ll Olly aon Seb SOrIDSAAGAO Once 48 5 
Beleiwmm ae ee scam 3 480 53 
Denmarksae hye. oe sees 100 8 
Branca se se se ccisiaetem eee 4, 800 600 
Germany.....-.-..-------- 18, 790 1, 747 
Ditalive' 2 eee eis. aie teraetetere §, 232 556 
Netherlands...........-..- 4,072 414 
INORWaly Oued ece cece leimeiae re 1, 440 150 
Sy oe nU aT RS EM a es A 1, 400 140 
FSS e10 Ks) RB er SIE AE AEH ora lati | Fe aM Us Le 70 7 
Switzerland? 2. 20s ees a So AO a a oe eR i ee eet alls che baat fase oie 
United Kingdom.......... 33, 555, 080 3, 505, 102 
North America: 
Dominioniof Camad gees Ne ek ciniatuieiea tials iaicielsieieteietal cialeielarsieleiaiete ellie minisie eistetelate 
Nova Scotia, New 
Brunswick, otc..-...)------------|-------2---- 49 4 
43, 107 5, 171 153, 697 9, 558 
3, 246, 082 287,212 | 1,086,370 95, 021 
356, 951 26, 787 538, 949 38, 691 
24,187 2,316 28, 044 2, 534 
36, 806 3,072 58, 828 4, 668 
3, 527 295 15, 732 1,131 
7, 455 716 12, 428 1,090 
20, 089 1,771 28, 159 2,394 
afabbesaliioela cd) s Si sete ORS cee 18, 466 1, 671 
3, 360 252 4,304 326 
64, 264 6, 792 36, 022 3, 778 


a Guam was annexed to the United States in 1898. 
b Hawaii was annexed to the United States in 1898. 
¢ Tutuila was acquired in 1898. 

d Sweden and Norway separated in 1905. 

ePanama separated from Colombia in 1903. 


1902 

Pounds. Value. 
7,131, 641 $599, 671 
151, 998 10, 555 
142, 570 11, 355 
12, 900 997 
P18 876 lime 46, 712 
ait 21,176; «1,451 
2, 581, 088 219, 233 
ate 200i soisit nateneey 
er 52,726 | + 4,981 
6, 200 582 
47,173,114 | 3,991, 402 
30,683,551 | 2,625, 284 
2,780, 844 242, 029 
1, 291, 998 107, 907 
1, 597, 346 120, 674 
8,179, 161 670, 741 
2, 640, 214 224, 767 

1905 

Pounds Value 
384 $41 
9, 760. 1,019 
TR 21,995 |  —«-2, 262 
1, 210 122 
5, 760 465 
3, 250 349 
Ae 2 TOO nese 
96 10 
“21, 026,108 | 1,872, 992 
290, 850 21,121 
240 25 
493, 371 40, 597 
28, 959 2, 534 
93, 580 8,179 
20, 498 1, 583 
14, 434 1, 221 
42, 103 3, 146 
112, 320 9, 211 
2, 296 184 
33, 821 3, 634 
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Exports, BY COUNTRIES, oF Domestic CANNED Satmon, 1900 To 1915—Continued. 


1 


1903 1904 1905 
Countries. 
Pou..ds. Value. Pounds. Value. Pounds. Value 
North America—Continued. 
West Indies— ' 
BTMISHee ws Se ee 418, 636 $38, 434 409, 219 $37, 389 366, 747 $34, 262 
Wanisher se seer Slee 9, 647 903 7, 442 752. 9, 474 965 
Dutehel= ss. 2s Se 22, 981 2,480 17, 878 1,999 13,051 1, 419 
Mrenchess: - eer soe 892 92 984 86 660 64 
1 St Poe eee 2, 496 238 2,115 228 1,611 164 
Dominican Republic. 3, 290 335 7, 660 719 4, 855 452 
ACO oy: Oe er ors ae 21, 636 1, 789 24,677 2,324 36, 903 3,373 
South America: 
AT penbinsy ween oe eee eee 72,445 6, 808 66, 275 6, 612 120, 586 11, 263 
Boliviasc-osesee foe ee ase 3 40 672 80 170 17 
Brazil ca. ae eee 88, 740 8, 481 114, 033 11, 742 188, 342 17, 908 
Chile Be eee ete fue a 1, 044, 490 59,354 | 1,218, 266 72, 205 821,171 56, 160 
Golomibias eee eee 149, 272 11,194 118, 269 10, 104 81, 239 7,491 
Ecuador saa 26ee eesecset 45, 126 3,115 59, 266 4,041 121, 894 7,941 
Guiana— ; 
Buibisesss sole seb 172,300 16, 829 112, 360 11, 226 135, 424 13, 617 
DUC eee eos Mas 52, 138 4,959 78, 464 8, 280 45, 231 4,797 
Mrencnceseeesees ees 18, 752 1, 805 11, 169 1,307 11, 684 1, 228 
(Ronin gees esate sete e 89, 440 7, 309 214, 982 15, 530 151, 832 11, 369 
Wire tlayiosseenes set sce 2,140 185 2, 246 225 3, 250 325 
iiWenezUelasss esc s2 2 Jaef.'y 20, 987 1, 839 59, 857 5, 981 28, 005 2, 825 
Asia and Oceania: 

Mss es (eRe Hic)= Soy yells aes 5 Mee mere ge eS Pale eae a SAI le 2,520 180 
Chinese Empire..........- 166, 522 13, 602 218, 142 18, 770 249, 386 17, 587 
China—Russian........... 53, 368 5, 111 40, 000 BROMIDE R ey SAR Ses ON Ur Baa 
Hongkong...-..........--- 814, 008 56, 225 160, 367 11, 870 518, 423 36, 635 
SPADRT AS per ns ak a ela 3 13, 536 1,015 | 11, 817,343 841,461 | 2,437, 484 162, 524 
LCOS LS SETS Ae Sata te 2,152 179 3, 888 292 2,572 186 
Russia, Asiatic............ 48 4 482 HB ie ee PI PT 
FSS F255 014 UA A es en eS Fol par aC) NP A pg La 384 31 
East Indies— 

Britt eee SE 473, 740 39, 367 636, 320 44, 669 673, 897 55, 599 
MTC [Meee yay dar ett hat Ia a fees ooo as ee aeons = fa Fee Ear ek el ee eae eC 720 69 
Dutch_.......---.!....| 235,680 19, 256 119, 216 9,018 109, 476 7, 893 
All other Asia-............. 240 TUR PSU Nye Sted kel A Aree eee nent Lo A A 
British Australasia........ 4, 268, 652 360,720 | 3,136, 728 290,307 | 4,075, 094 389, 518 
British Oceania bse ete gt 36, 018 2,290 28, 670 1,941 42, 624 3, 645 
French Oceania........... 153, 696 12,179 185, 848 15,305 133, 204 11, 414 
German Oceania....--.... 451, 824 26, 614 340, 464 19,326 324, 888 20, 651 
NE Philippine Islands......_. 601, 324 42, 702 206, 896 14,970 681, 636 42,700 
rica: , 
British Africa ........-.... 1, 454, 226 127, 921 794, 758 77,911 | 1,259, 269 121, 120 
Canary Islands...........- 144 Ten RNa EME COMO E Ecce Me SO *"90 
French Africa..-.......... 2, 220 207 3, 200 320 4, 800 460 
Liberia......-- pecron ste aee 384 41 140 14 140 14 
Portuguese Africa......... 167, 964 17, 043 137, 640 13, 906 200, 826 20, 365 
Turkey in Africa—Egypt..|...-.......2).......----- 388 3 2, 448 204 
All other Africa. ..-....... 5, 200 Eo ese Aya Ipecac ey IPA FL a | A 
Mo talest sie guenen ns 50, 353, 334 | 4,350, 791 | 55,924,278 | 5,224,598 | 35,066,555 | 3, 035, 469 
RECAPITULATION. I 
BWITO POs ees Soe) ek oe alee cicie ete 35, 410, 768 | 3,125,197 | 33,591,896 | 3,508,818 | 21,071, 263 1, 877, 509 
North America--...... ----| 4,285, 406 378,655 | 2, 446, 023 204,363 | 1,565, 773 132, 134 
South America... Ta Re! 121,918 | 2,055, 859 147,333 | 1,708, 828 134, 941 
IAGTa epee se UE es oa ee ve 1, 759, 294 134, 783 | 12,995, 768 930,054 | 3,994, 862 280, 704 
Oxesaicteny ol eee ae 5, 511, 514 444,505 | 3,898, 606 341,849 | 5,257, 446 467, 928 
SATA Cape ie Se Pa a he 1, 630, 138 145, 733 936, 126 92,181 | 1,468,383 | 142, 253 
1906 1907 1908 
Countries. 
Pounds Value. Pounds. Value. Pounds Value. 

Europe: _ 

Austria-Hungary.......... $135 1, 220 LUD iis a Mima eMC ae a 


Azores, and Madeira Is- 


Ttaly 
Malta, Gozo, etc...... seen 


OO ey boner 
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1906 1907 
Countries. 
Pounds Value. Pounds. Value. 
° — 
Europe—Continued. 
etherlands.......-...-.-- 8, 280 $959 11, 098 $850 
INOT WE Yie esses setineceeces 40, 200 SRO SL ye eho NAME a eye eect ons 
AL5fo) qin :421] akan Negra gen FE ae Med a Dene res te) Pre dese U i peas Se oa 
palin: op een ee eee 1, 930 193 3, 208 303 
Sweden.sQu9o 02) hee 10, 000 ROSO tele Rae ee 
United Kingdom........ 31,918,816 | 2,739,284 | 7,720,991 788, 245 
North America: 
Dominion of Canada. .-... 236, 664 14, 814 793, 247 65, 356 
MOXICO ie eee yew idi la as 699, 002 56, 747 877, 989 73, 582 
Central American States— 
British Honduras. .... 43,155 3, 639 36, 020 3, 214 
Costa Rica......-.---- 106, 879 8, 968 148, 157 12, 260 
Guatemala........--.. 26, 925 1, 989 31, 242 2,535 
Honduras...........-- 15, 148 1,319 23, 508 2, 048 
Nicaragua........----- 39, 949 3, 022 41,106 3, 335 
Panama) eee ec eee 308, 624 25, 965 443, 687 38, 642 
Salvador.....---.----- 2, 880 197 4, 092 331 
Bermuda tise cae cece sce ce 24,679 2, 406 29,139 2,711 
471, 814 43, 368 515, 664 46, 510 
9, 718 1,011 13, 336 1,340 
11, 643 1, 230 24, 275 2,428 
20 100 9 
2,953 291 914 91 
11, 688 1,137 9, 278 891 
57,441 5, 823 60, 904 5, 855 
200, 206 20, 339 262, 667 25, 801 
1, 720 181 18, 951 1,577 
188, 278 18,975 150, 592 14, 880 
4,462, 147 154,396 | 4,168, 876 286, 229 
51, 987 4, 667 41,964 3, 850 
80, 876 5, 855 203, 930 15, 599 
120, 016 12,391 116, 120 12, 202° 
65, 654 6, 246 66, 530 6, 494 
12, 650 1, 305 17, 950 1, 829 
269, 858 20, 342 551, 160 40, 431 
Winbbbnyey sae goseeasecuoce 10, 486 1,075 16, 124 1,546 
Venezuela........-.......- 35, 775 3, 280 44, 826 4,336 
Asia and Oceania: 

C2) 01 SA gen ae a ae an 480 110) eae a eg OUR e gee 
Chinese Empire......-...- 32, 189 2,321 59, 110 4, 386 
Hongkong.-....--..--.--- 105, 581 7, 652 122, 482 9,959 
CRY oye h alae ah i He ae 9,051 713 22, 881 1,775 
Korea) Siecle ve. le JAS 1, 632 128 1,500 129 
Russia, Asiatic........--.- 1, 440 102 770 84 
Sin 24008 dade ouaSauciouollebacopacasodisaacoachssad 1, 440 90 
Turkey in Asia.......-..-- 750 OO anc Oeil Seeetee 
East Indies— 

Britishe sages: acee 477, 234 38, 263 | 1,043,618 75, 001 
Hrencheecee tee eee 16, 262 Vy G2) ete ee os AR ON en NG 
Drntelny Ws eee i 134, 796 9, 692 167, 590 13, 940 
British Australasia........ 5, 230, 076 426,814 | 5,451,378 462, 648 
British Oceania..........- 11, 952 9: 40, 080 2,958 
French Oceania........... 125, 998 10, 274 137, 472 11, 494 
German Oceania.........- 214, 920 14,503 156, 939 11, 267 
NG Philippine Islands. ....... 757, 400 56, 743 933, 288 63, 838 
rica: 
British Africa............. 1, 029, 787 87, 881 504, 848 47,748 
Canary Islands.......-..-- 782 76 144 17 
French Africa............. 144 0 Ee eM te a 
GermanwAfrica yee ae cia ea) Aras aU 600 60 
TTD era ee chs we Ee Nt UE TNS CBI RH Gener erat Eats ae! aah 
Portuguese Africa....-...- 161, 178 16, 001 104, 837 10, 307 
Turkey in Africa—Egypt.. 2,400 P.QONY ey eset Alaa Ee a se 
Totaliie ies esa aiele ee 45,944,414 | 3,847,943 | 25,218,105 | 2,183,049 
RECAPITULATION. 
Huropesmese es coscotee tes ee 32,061,402 | 2,753,643 | 7,756,780 | 791, 436 
North America................ 2, 069, 357 171,946 | 3,052, 658 261, 138 
South America...............- 3, 499, 603 249,052 | 5,659, 690 414,774 
BAST ey Sa ela MLA Sh pie a ee eS 779, 415 60,173 | 1,419,391 105, 364 
OCeaAMIg Ae ie | 6,340, 346 509,257 | 6,719,157 552, 205 
ASIC ee ee UE GIN & 1,194, 291 108, 872 610, 429 58, 132 


1908 


Pounds. 


17, 670 

7,577 

27, 900 
10, 500 1, 000 
13,200,887 | 1,193,516 
7, 320 587 
1, 068, 824 94, 278 
32, 632 3, 080 
421 12, 260 
29,777 2) 319 
33, 955 3,202 
27,721 2, 302 
487, 079 46, 883 
5, 854 467 
25, 183 2,579 
687, 620 64, 275 
15, 604 1, 658 
21, 368 2) 234 
96 ist 
864 85 
13, 887 1,371 
57,970 5, 288 
394, 306 30, 759 
11, 762 1,217 
146, 826 14, 055 
4, 196, 060 295, 194 
51, 786 4, 880 
174, 920 12) 496 
140, 514 16,014 
59, 390 6,053 
23, 218 2,599 
316,701 22, 225 
17, 934 1,693 
37, 583 3,564 
23, 126 2,154 
144, 624 13, 367 
2, 472 269 
1, 156 126 
582 65 
3, 264 282 
290 30 
702, 169 59, 254 
720 75 
126, 168 11, 286 
3, 654, 756 330, 029 
14, 660 1,278 
185, 608 15, 732 

105, 696 8,345 

1, 171, 834 84) 533 
454, 892 43, 883 
43 6 
5,079 482 
83, 640 8, 325 
28, 226,045 | 2,438,518 
13,321,086 | 1,205, 375 
2) 654,175 242° 879 
5,571,000 410,743 
1, 004,571 86, 908 
5,131,554 439, 917 
543, 659 52) 696 
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1909 1910 
Countries. 
Value. Pounds. Value. 
Europe: 4 
Azores, and Madeira Islands dbacdastiese 100 $12 
UD Yeyanca veel s< a) he) Ue aterm eC ITE eee Paes BST rete ete ciate cia oie Hany Panna LN 
PRI AATA COC arate late, ciel staicishs = alate tule te eet a a nm Rn a A ere DURA Ce Muy 1,878 223 
(CO nm ONS SU BN eE EER SHE maSbadbe sl keueduenS 1,757 424 51 
AVS 5 a2 cine ctted athe Bae eae Mu RR OE DOO) eae era bites Ue sh pee EAR 
Netnentands !_ i. Lt ice See ea ee iret 1,017 9, 744 1,020 
Russia on Baltic and White Seas Bue a a 1,210 
SPINE Sos a cia tate Sikes dl cep we nell ean CI CADY 5 506 
Beden | ya a nlleic ete Sepa See echt epee meeneme nae 20, 000 DAA eee eae 4 nates re ane 
Wmited) kang domi sae ee eee semana ad 22, 969, 218 2; 2017 446 44,737, 072 4,709, 160 
North America: 
Dominion of Canada..............-........ 229, 934 21,773 99, 022 7,570 
NEO COMIN Stet aey Mabe nT iat / VERMIN C8185 7 756, 052 58, 124 697, 217 50, 782 
35, 195 3, 261 28,310 2, 606 
118, 266 9, 828 157,946 12, 237 
13, 957 1,117 16, 821 1,361 
14,112 1,179 16, 240 1,361 
21, 534 1, 656 28, 116 2,066 
528, = 50, oe ase mM 45, 404 
18 Bd. ; 3 
23,774 2, 461 26, 484 2, 383 
IB TIGIS IN Sees Uta oe Ae Le sleay nl ie 358, 114 36, 644 548, 561 53, 939 
TD RaW ei AS CA ATs la ee 14, 848 1,568 14, 655 1,512 
pute efatalelaiaiated crete e2)s w= te te ae Ne 16, ot 1, 883 9; a8 1, ae 
THROM CIN seperate rayon as arabs esha Gena eo ieee 2G 69 6 8 
EL Ieee Nea Ve ee WE UO Nt a 2, 184 203 2,038 185 
Dominican Republic............2....2. 13, 258 1,306 22,120 2,058 
(CAD Oa te ess icles a Peary eee gee Batol a a 53, 580 5, 277 68, 737 6, 486 
South America: 
PAO MMM eer ates a aoe AS crepes sees ei aN le 259, 192 17,030 229, 461 15, 690 
ISIE Os 45 Se anno B ERM eee BOeee oe ame cuits 6, 184 647 33, 502 2, 941 
By a UL, AA ee GO 176, 150 17,109 267, 354 28, 241 
CHAD UES A ER ULI als TS ou i elie oie 97, 993 6, 918 1, 556, 629 92, 259 
(Col Caynl) oy ee Ae Sees Bae ae ore ne ak ie AS 58, 518 5, 767 114, 274 9, 494 
ce Meta faininielsteietat= ate lsiah=|=fornjaia ata vatetetat yal late 139, 868 10, 952 272, 411 16, 487 
uiana— 
IBTIvISHMe ss scce tine fetes eo eluant 255, 039 25, 981 222, 398 22, 133 
TO era a I a MLS) 100, 259 9, 906 57, 509 6, 297 
AEreriChin teehee ny eee A RE I 22, 816 2,164 17, 724 1, 784 
Pe HU CEN eee eGR Oy PREETI 295, 885 22, 640 367, 676 24, 817 
Wire ua Nese ay oe Gn 15,140 1, 330 11, 730 1, 167 
WVienoztiplaL mens NA Uh Ua La 34, 618 3,058 43, 144. 4, 887 
Asia and Oceania: 
Chinese Kimpire:: i)! sao oe ae Pe 53, 448 4, 887 28, 522 2, 688 
Ching Bubishilensedsrennitony eee ees sen on a aera: 3,120 345 
PRONE One eee cea eae RE fe | 103, 448 9,707 121, 558 12, 234 
TET TLE Ie OY NEE a 15, 078 1, 245 3, 716 352 
KOU CAI ee aes ateicie ane niarare Ie eae dae wold 2, 652 266 2,016 220 
IRUUSSIA PASTA LIC nae oe eet sues oes TE bl 5,380 OME Se Ses SR Tee ante dey 
ECT a ee nS Bi iS NERY Ae ahaa 14, 880 1,025 1, 008 93 
East Indies— 
ABTS ase tiala clea crate ee sia ae ese els 989, 592 85, 094 1, 246, 751 101, 619 
MPH TENCHU ence cece cuit a Ww Miki 528 SILENT eS eS eRe aed este A AIS LBL 
ns BUT BE SU A AM ONE Ged aK 201, 696 16, 908 189, 604 15, 920 
GUMEIETE ANGIE se US i aa a a eT A ANS CN Ue a 480 45 
BritisheAvstralasian {202003 le) H 5, 704, 960 590, 094 5, 474, 818 551, 312 
Britis Oceans NM Lay 109, 936 7, 437 66, 826 5, 160 
French Oceania...............-.-.0.0000L, 162,336 14, 570 241, 200 22, 589 
Germani@Oceamiaeys iiss Ven uel si 279, 792 18, 311 360, 576 22, 554 
Pee Philippimewslandsy ss. A 1, 126, 470 74, 792 5, 425, 404 396, 604 
ica: 
IBEitishsAtricasmmmaees Meet ys 484, 196 48, 220 357, 051 37, 707 
Canary Islands eer eee eae 510 BY Bia |e rs ee rae 
German Africa ease tees ee ER 7 350 36 910 92 
Portuguese Africae) yee 162,314 14, 604 151, 470 14, 674 
Turkey i Hal dent rs eID 7ON ye ee PA Map PRB aN 1, 440 120 
{Noy Es) ema ei Ue 36, 117, 109 3,416,436 | 63, 860, 696 6, 314, 258 
RECAPITULATION 
POE ODE te ote Nc sare ls BND 2 2 Ah 23, 028, 476 2,207,194 | 44,765, 898 4, 712, 182 
North Amienica sy) se i it munmtiin WANE 17 510 2, 209, 405 198, 043 2,224. 516 » 191,551 
South Aine rica eae esse eae aaa mAn IE TNS 107 1, 461, 662 123, 502 3, 193, 812 226, 197 
SE MR Se SO UI Re DRE GUI TE FO 1, 386, 702 119; 582, 1, 596, 775 133, 516 
Ocoee eH Rae a ia ee eM URL SOME INL  7 7 383, 494 705, 204 11, 568, 824 998, 219 
Africa... 35502 flulsla\wielnluieleieleinintete alaininistve stance eee, 647; 370 62; 911 510, 871 52, 593 
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Pounds. 


Value. 


1911 
Countries. 
Pounds. Value. 
Europe: 

BOLSUTM ssjetee ace a eateneee meee assets se nfaaatane aa 
AD eva aes Wid eye CaS EE ee (eee el a a ie 
inland!) sees eeewees eee eee 12, 000 $1, 170 
IDE RN COV coc smete ements eats! sels) 4 Seales enero 
Germany 1,340 163 
Gaibraltanceeeerseetereteere pcsete == cicatricial erchabaintera chetela ererte vate eran ae 
ALG eh ]iy; 21 ops ete tohre tat orerele iar atsteta a a faicle tn cikain. ial nayorc xen ics tar donee at 
Malta Gozo neue eee cieceont ch cote acca Cee eee ca Carne: Bone 
Netherlandsieninecedetesscines| \ceecun ccmelaam acne oes 
INOB Wayne sitrceintceicitae coer seein | mteyene ceri teat saW CRT A ANGIE) VAL UNNI 
BORD SANE ma icicie etl ecitayal| Meet c eka WW Meet aca | 
RUSSisiny Murope's ose Sek oa Se a 
PAIN Nese eee nese ccslcun seals 10, 000 802 
BW CUCM bos asar cine ocieisicse seis |auemmaeitae ae pecs crates 
United Kingdom— 

England .........------.-- 22,110, 988 | 2, 406, 573 

SCOPLANG Meee eietecisinie tala seis ani nee teas | eee ae 

North America: : 

Bermuda 19, 348 2, 242 
British Honduras. .. 45, 396 4,478 
Canada ch ae eeenin cies sowie ina 53, 828 4,470 
Central American States— 

Costa Rica so. 22-/ 4-5-6 152, 101 14, 215 

Guatemala-............... 23, 696 2,417 

Honduras......--.-----..- 22, 321 2,194 

Nicaragua................. 61, 096 6,173 

PAN AMM ereleeleaia see siete) 318, 672 30, 866 

SalViad OM eee ncsetersleie ee 7, 764 847 
Mexico. tty se ee sche tesa une 663, 681 59, 405 
West Indies— 

British— 

Barbados.....-.---... 48, 261 5, 028 
Jamaica. 92... 22. . 222. 94, 259 9, 987 
Trinidad and Tobago.. 189, 193 19, 114 
Other British 136, 207 14, 272 
Das teh toned 78, 814 7, 817 

Danish sees se ee eae 14, 180 1, 414 

IDAs 6 Be a seGenoasesadoos 18, 928 2, 136 

IROTICH eRe neeeetstoo seine seine 1, 257 118 

LATS sekie blames 3, 058 358 

Dominican Republic...... 27, 890 3, 086 

South America: 
AT PONETUM A selva s olalnrals sc Memiemeice 217, 994 18, 828 
ID OLIVIA Masta cet eneses cain aisine se 32, 908 3, 500 
BET ere oe ciate are eye erale sin 317, 809 35, 171 
Chiles eS eee a 1, 491, 089 121, 833 
Colompiakicweecss se eee eeeoe 100, 311 10, 467 
HouadOtemese sere kacsesin cae 228, 948 18, 018 
118, 034 13, 935 
85, 909 8, 827 
15, 976 1, 604 
295, 235 24,170 
12, 940 1, 294 
89, 774 9, 796 
Asia: 
ZAG CaaS ainige SdeeicH DUS ane sles) Hebe ous aus Hoes oksacad 
(QUEM SS ade Soban daeGsoods aes 22, 188 2, 867 
China, leased territory— 

THDANESO cciacicice sce ajc leseitetctee Seis ccheeeeetsee 
CHOSE ere Ue Sena 1, 536 208 
East Indies— 

British— 

British India......-.... 107, 376 10, 423 
Straits Settlements....| 1, 077, 096 104, 931 
Other British......... 43, 104 4, 447 

Dube oe ee eee 171, 840 17, 937 

IBFeEN Chee eee ieee 96 
12 Kovated do) afegny See. eae 61, 650 7, 362 
Japan eee ee a ee 3, 072 347 
RSUISSTSNEIAVAIS TO rie ela aa terb ic icie i | Rass SOD ee gee SR a ese 

HYD) Gah) hE A a A eat A Ng 960 147 
Turkey in Asia...............- 364 44 
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Pounds. Value. 
48, 000 $4, 000 
134, 871 13, 484 
i ay ABO Sh BBE 
193, 341 16, 160 
2A0 listens 35° 
00 Galina 46 

1, 700 175 

2, 085 216 

96 10 

| 10, 148, 107 | 2, 148, 328 
16, 400 1, 470 
32, 648 3, 549 
25, 980 2) 873 
353, 309 33, 159° 
205, 304 19, 989 
38, 925 4) 056 
37, 818 4194 
70, 702 6, 981 
386, 612 43, 371 
9, 803 1, 154 
1,454,580 | 126, 613 
84, 207 8, 884 
266, 972 29; 207 
202, 657 22; 876 
45, 805 5, 360 
109, 953 11, 462 
8, 661 1, 020 

22, 429 2} 513 
904 97 

10, 818 1, 213 
43, 089 4,161 
986, 832 89, 468 
102, 574 9, 466 
151, 717 17, 348 
3,986,595 | 345, 205 
191, 535 18, 600 
294,280 | 26, 498 
152, 479 16, 868 
135,514 15,143 
18, 820 2, 235 
648 72 

589, 285 51, 855 
18, 897 2; 292 
127, 264 14) 243 
hk: 33,504| 4,340 
ea 1,488.| 293° 
171, 690 17,177 
787, 020 67, 317 
73, 632 7,180 
253, 026 24) 813 
"444, 552 | 17,115 
235, 114 21, 667 
1, 440 144 

960 143 


25, 076, 343 
30, 640 


58, 392 
27, 153 
992, 053 


100, 964 
53, 991 
34, 213 
128, 597 
587, 909 
17, 136 

1, 427, 853 


32, 303 


110, 404 
43, 648 
219, 492 
2, 318, 720 
173, 760 
293, 175 


214, 349 


2, 674, 626 
3, 333 
5, 633 


2; 768 
105, 813 


513, 311 
8, 633 
148, 878 


240 
83, 568 


192 
13, 200 


550, 694 | 


1, 635, 282 
143, 865 
356, 448 


2, 256 
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1911 1912 1913 
Countries. SN Pace iste ne nS UT APL 
: Pounds. Value. Pounds. Value. Pounds. Value. 
Oceania: 
British— : 

Australia and Tasmania...) 5,812,096 | $687,854 | 5,494,218 | $765,678 | 6,331,184 | $764,379 
New Zealand .......-.-.-- 137, 088 13, 791 79, 924 9, 569 194, 836 20, 377 
Other British 172, 092 14 137 33, 830 4 035 53, 006 4 036 | 


241, 112 28° 225 231, 980 31, 184 335, 800 34, 790 
268, 118 22; 048 283) 753 22, 682 381, 744 27, 560 


Philippine Islands............ 3, 069, 118 225, 885 | 5, 096, 810 422, 001 | 10, 122, 820 590, 128 
Africa: 

British a 
IWiOSG asc cc ccis Sue euros Becdeelsieteretsr |e eure setecsiels, = 200 25 9, 400 1, 020 
Ne TAC CS i RA RE 213, 538 23, 488 630, 653 64, 562 376, 977 31, 170 
RE ee EA [ei 5g AMR A eal aes 7, 392 861 20, 936 1,808 
German Africa... 2-2-2525... 1,710 293 2,700 290 2, 830 305 
iberias wise seme aeesere 16 0 12 146 LD retract cole arses), 2. 
Portuguese Africa.........---- 48, 490 4,611 145, 738 13, 409 52, 460 5, 029 
Spanish Africa......---.-..--- 26, 850 2, 229 650 76 800 85 
Mobaleeeee eee Bae han 38, 600, 799 | 4, 037, 142 | 43, 423, 756 | 4,620, 563 | 55, 290,966 | 5, 103, 340 

RECAPITULATION 
Europe..... Anica ncisclelass sins stoi 22, 134, 328 | 2, 408,708 | 19, 545, 720 | 2,183,982 | 25,408, 154 | 2,705, 254 
IN OntPAIMOnICas sess sais cea celsicicle 1,979, 950 190,637 | 3,411,176 332,692 | 4,271,710 370, 823 
South America........-.---------- 3,006,927} 266,903 | 6,756,440 | 609,383] 4,134,771 | 292) 367 
BARES, SRS ee i ie Sia 1,489, 282 | 148,721 | 1,702,426] 160,119] 3,593,538 | 254,209 
Oceanis eS YR Ee 9,699,624 | 991,540 | 11, 220, 515 | 1, 255, 149 | 17, 419, 390 | 1, 441, 270 
Africa..... DOU CBE CE SER EOE OABORAS 290, 688 30, 633 787, 479 79, 238 463, 403 39, 417 
1914 1915 
Countries 


Pounds. Value. Pounds. Value. 


Europe: ‘ 
TREE oo qote cho Seecnonenobo do nc cHodanabedaaoesses 45, 590 $3, 024 99, 688 $8, 036 
MOnMancs see ec eicecaaeacecene een donwoeedade Sue 75, 693 6,110 858, 123 80,918 
France 14,775 1, 388 
GIMME Te ecco decos soos aAobordgaccgccodeee oor Sco ccud |) lies) WI) Pony BEV) bacanorbeeeelibedee ines 
Gibraltar... 1, 200 120 
Greece. . 30 3 
Italy .. 3, 864 360 
Malta, Goz0, ete - Si ) OAS eae 
Netherlands. male Soe 493 350 51, 031 
Norway... ‘ 56, 530 7, 341 
Portugal. ; 700 68 
Spain 34, 080 3, 670 
Sweden OO Ut utk COQ)! | are ere ete 28 honennemete es 
Murkey MOM UOC meer sc cmineselasiigcince ceases cae 1, 500 150 600 57 
United Kingdom— 
neland oss sec ssce scenes ets cuustauiceeeeneece 62,318,612 | 5,982,247 | 62,053,818 | 6, 944, 736 
COU Anh ods aie ciatce te cl caletetate eee em eae Banal tel 274, 080 23, 906 144) 000 13, 000 
{in ENG HGcia po QuonrMOnciegs yaosGa ShOneOpebbbeernes 7, 200 450 Histon socal aaa ate 
North America; 
PES EU ILIA sein ce iame ain /ateiarete cicial-icie Seeieicin nie eiclawinae else 43, 346 3, 986 62, 493 5, 936 
SLUGS MEL ONCIATAS sfatsnciee x\nrnicie are al steie lee eislacetecine eee ae 31, 486 3, 430 28, 392 3, 071 
(CENA 6 ie.) Ss ABE Biel bea ee aR ae een ney mea) ee Rie aa alee ead 3 632, 465 314,917 | 2,118, 808 168, 487 
Central American States— 
WostamRicadee evan seme tie ke Shi lis Ua ke aS 149, 848 10, 247 54, 846 4, 960 
Gipshemmaas eau ee is Se eS Gus ane 46, 171 3, 744 17, 183 1, 656 
TE Wasa HOWE S Slepsie SA ea ne cea a eae re aa 57, 387 5, 821 40, 645 4,330 
INI Can aaa eee eties sonia eeke ccs hewadae ae acdte 50, 497 3, 880 20, 656 1, 940 
Panaitinnmenuensens sent geste Ooh J Skee 367, 678 31, 350 397, 172 41, 269 
Salvacloneemmer emetic wehbe cule oe de lal 13, 806 1, 050 8, 474 797 
Me@XiC Oe SS oeeee memes teas ay Sw OLN ee 754, 172 53, 665 636, 649 53, 816 
Miqiieloniluanelengeiceno sm staan sees oul cle wuea Tee TDS 8 Eat Va 48 4 
Mowouridtindamdsbeannadon= 0. o.66s. 0!) 20h lols. cc. sac cea cadens 980 98 
West Indies— . 
British— 
Bar badOSaamemenceae nse anece ste caomeee ose 77, 836 6, 013 41,375 3, 591 
JAMAICA see tee oe eo eee eae amuee lL e 188, 856 ' 17, 805 84, 950 7, 520 
Trinidad and Tobago...........- BPR Mis et #8 175, 590 16,171 201, 665 21, 681 
Other British Le ee 73, 274 7, 158 68, 507 7, 795 
Dass.) 2 262 SEER eee ee esate Oe ae te 306, 749 21,917 408, 874 31, 934 
LD Fal el ORR sce: Hiticl iat yi alee ere mee Pe cr a IY 13, 259 1, 273 9, 934 86 
AD SOUS ee AD fe TIE 8 UE a 34, 511 3,181 28, 855 2, 809 
ren chs Wa Soni Renee ere rey ebon  e 894 95 1,773 162 
FURIE SG WS ANAL rat 8 2, 670 260 1, 478 110 
DOMIMICAMMESCWUPITC Nene eee ee ay lies 77, 120 5, 682 94, 489 7, 232 
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Exports, BY COUNTRIES, OF Domestic CANNED SALmon,-1900 ro 1915—Continued. 


t 


1914 1915 
Countries. 
Pounds. Value. Pounds. | Value. 
) 
South America: 
Argentina. 51, 444 $4, 472 185, 826 $16, 860 
Bolivia. . 26, 904 1, 634 22, 080 1,710 
sy AT ee NRE NG a a i 80, 129 7, 211 28, 799 2, 883 
CHT ee Mere ieise ats amar eh eniain alee iets ele iajets Bele alelatela 2 2, 123, 237 134, 678 326,579 | 22,734 
Colombe yates tate acta crelvalaieisere vara teselaje miata ater 183, 508 12, 760 94, 659 8, 187 
Ecuador... 277, 488 15, 280 207, 104 15, 458 
Guiana— 
British 132, 455 13, 444 110, 516 11, 752 
bla eae te paserteins wes s side eeimicis vie sitniclelatnisietemtcs 97, 859 8, 153 57, 134 5, 486 
French 7, 266 665 18, 434 1, 647 
EPPO ran SEN Ie IL PRE i ee WR OS A al hd 301, 374 19, 091 79, 642 6, 591 
dS H ayy NCR cL Wevum Piece aN Gate gen i 4, 660 351 3) 922 | 379 
iN Veneziela.. 2-2... oon eee enn n een 186, 074 15, 936 167, 267 14, 096 
sia: 
IAGO ey cetesietee) ales iolelaretain siatata siete reteietnlcleye eine eiats etelarelnate ie ee 502 28. eek en eee 
(QTE So adoconodecdsSa5sSodcoysbacdsseocdossacdsonees 45, 504 3, 980 66, 673 6, 779 
China, leased territory— 
BS TUGIS De terete selene ratetetaetetete ieseraletsta te telat ateet= atetetatet ay 1,920 200) |e ceh eshte eee eee 
Chosen... ne eww nnn wn ean een a= 2, 928 266 816 ria Koy 
East Indies— 
British— 
British Im dias. ye ie ieee eerathin e niee leicester 327, 817 21, 168 301, 654 26, 639 
Straits Settlements............-.......-...... 1, 541, 408 90, 292 266, 172 20, 949 
Other'iBritish a.) He eee ear ease eee 135, 840 9,141 132, 380 10, 488 
IDG Se eae Oy aaanianodssroooGdosbauscdeds 331, 776 22, 408 309, 154 26, 815 
IMAC SS oodsaopoor Hobo ger poucoucimegedocsoouaue 624 43 2, 400 220 
LON EKONE Aeieletce acs eeiecieaiaieitacteeseiiseiccisiestec eres 480, 036 32, 109 47, 472 4, 587 
UE One So sbonbodocadedoncdapodonaasaubosusadopdbE 2,614 274 5, 000 518 
RUSSIA IMPASI Oe ereseiseiccie rise eacieelemeromaceceisca seer 144 13 470 56 
HEV iG bee ene Soo odepOdacooadboonEoedaoacdanocadasse © 480 60 3, 552 502 
MunkeysNVASi ae eeies cles cieneiamicericnecisiatsete siecle ~ 4,352 420 50 7 
' Oceania: 
British— 
Australiaand Tasmania...........------.--.- r..| 5,961, 723 666, 703 | 7,367,824 957,058 
New Zealand..........---- poee 95, 136 9, 289 118, 032 13, 780 
O Phen British s see yale ae eigete are elsetee fee neces 73, 984 5,168 36, 050 3, 524 
TSMC) OY) oS ea al ep ee i a 389, 424 37, 218 223, 008 _ 24, 139 
Germia ea SN Es MUR Ce ES UO aa anda 534, 484 33, 247 295, 920 22, 327 
ne Philippine Islands-.......------.-----+--++---------- 5, 034, 252 266,369 | 4,059, 580 288, 548 
Tica: : 
British Africa— 
AWieSGiS Soe eee ces hs RE bie Raraerit i Sa alcye ee cratte vegetetall heresy a ater tae frat et ea 109, 728 10, 749 
S(O) 2 id nese ana i ten LR eS Ore a ena 295, 607 24, 561 598, 223 55, 079 
Canary: Tslandsiis Psst e ete eee oe Bene eS, SUG ce SiS TS faa Baya Sed 542 6 
FS At eg Pa g P CRNO NGEN I RR eb ach ira 15, 024 1, 059 38, 800 3, 160 
Genmantainicanseenccisa seta s-aremen seis cee nineeee eae 2, 860 OW Brose eset osac sees 
MtalianvAinrca eels: eesesreler ie alana a steleletaalatertala ieleeteiete= 2,400 230°) 2/2 2 oes beer eee 
PA os) ah ee Srey area ney Seana peas LOS RS SD a ea SHS cE ea Al 4,820 412 
Portuguese Airica: cele. lee ee 36, 650 3, 238 65, 530 6, 859 
SpanishvAtrica ey 2 hoses es ssmaehiste mesic eee tee 1, 000 113 1, 300 125 
Motel rae. t ee MUN Obs Cae AL Ns Unite 87, 750,920 | 7,999, 293 | $3, 446, 116 | 9, 072, 083 
RECAPITULATION. 
1 OL H (0) 0X AIM Se Sea et pe ae ee gare ey a etre Be psnaaese 62, 862,328 | 6,026,170 | 63, 760, 758 | 7, 110, 728 
INOFtHVA MOTI Ca yeu eu se/ ie ie ne Be RN a he cased rare 6, 907, 615 511,545 | 4,328, 246 370, 444 
SOuUthtAMErICa ys sis Sepa Sa a Sars ears Re SR a 3, 472, 438 233,675 | 1,301, 962 107, 783 
ONSEN NS: ey I MOE CAEN G NUN UT EMM FT 2, 875, 995 180,402 | 1,135, 793 97, 662 
Oceernia yet usin ie NAN, DUN SE UR a an a Ee 12, 089,003 | 1,017,994 | 12, 100, 414 | 1,309, 376 
ACERT aL aul a ibatags NGL I nCUA UMN a Nae A lg UR ag es 353, 541 29, 507 818, 943 76, 450 


The table following shows for the past 16 years the customs districts 
from which the canned salmon was exported. Up to 1910 about 
two-thirds of the total exports have gone from the port of San Fran- 
cisco, while about one-fifth of the total passed through the port of 
Puget Sound, Wash. In 1910, however, the exports from Puget 
Sound exceeded those from San Francisco. The only other port 
through which any considerable quantity is shipped is New York 
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City. It is usual now to load the salmon on steamers and sailing 
vessels at San Francisco and the Puget Sound cities to go direct to 
Europe. 


Exports, By Customs Districts, or CANNED SALMON, 1900 To 1915. 


1900 1901 1902 
Customs disuads sre which 
exported. 
a Pounds. Value. Pounds. Value. Pounds. Value. 
Atlantic ports: 
TGR TTOe Mts, ot 648 $65 | 334,580) $33,053 324 $34 
Banepr, Me... 0. 0.2. wenceen|-eceeee eee ee lene e eee sete |eeeee eee ceee 10 1 
Boston and Charlestown, 
Mase teehee oo eee 222,770 20, 488 192, 676 27, 372 172, 110 20, 224 
New York, N. Y..----.--- 3, 485, 326 340,538 | 7,960, 104 847,294 | 4,365,074 407, 009 
Philadelphia, Pa.......... 110, 500 9, 100 77, 000 UARUGL UY Beeler sre) Boob... hae 
Savanna, Ga cacasee 1,012 81 582 | - 72 480 60 
iste dcsiaveey, Te 2 eee eee oa Pace sdebocolescuacee coud bos cocdHisee 75 7 
Norfolk and Portsmouth, 
Wits 3 S50 eS ee eA a er Rene eocceae 269, 380 30, 888 
Charleston, S. C 400 30) | pacinSsebepesesoodseaace|loq 
Gulf ports: 
CyaWiestublaasonemcsaces|e cs eet soene=| smc escwiaejeln= 400 43 
Mabile milano... 3e07 10, 536 958 7,340 816 
New Orleans, La.......... 28, 332 2,472 47, 685 4,567 
Mexican border ports: 
Arizona.....--.-- ine peas ar 6, 253 706 18, 104 1, 869 
Brazos de Santiago, Tex.. 168 ; 21 816 115 
Paso del Norte, Tex.....-. 23, 843 2,134 1, 220 98 
Pacific ports: 
NT aSKey Mees ee cae ok 289 38 4,859 291 
JEU H ETON sl a ADT FR rr aces pS etl We ara a re 
Puget Sound, Wash....... 1, 477, 232 144,059 | 2,271,306 282, 441 
San Diego, Cal.......-.... 3, 094 220 3,574 293 6, 202 487 
San Francisco, Cal......-. 21,611,030 | 2,164,904 | 30,014,055 | 2,983,982 | 32,327,572 | 2,654,020 
Willamette, Oreg.........- 76, 800 5, 320 43,318 3,517 155, 500 11, 250 
Northern border and Lake 
ports: 
DetnoineMachyeey <2 <)-))seeia| n= cain sja'vs onil-eie ole wsie ears 26, 200 25 /400))| <ostoneis'sean| aces aseeas & 
Minnesota; Minn 2.1 c fie 2|-<scecci2ca=|-scncccisenle 101 es ceaScaclbesadicouee 
WenmontsV tices tec cc cs 120 DD eo eee Sore oe eck Seen sl eeeeae ae ah eee res 
Duluth, Minn.....2.2222.. 24, 000 2,500 16, 200 1, 800 39, 312 4,368 
Memphremagog, Vt......- 17 GAN Maa Mi ia Ui Ee 8d Boa 
Matalin 2 2S) Lau 27,082,370 | 2,693,648 | 41,289,500 | 4,230,271 | 47,173,114 | 3,991,402 
RECAPITULATION. 

' Atlantic ports 3, 820, 656 370,302 | 8,834,322 947,729 | 4,538,073 427, 335 
Gulf ports--5---.---- ' 388, 868 3, 430 55, 425 5, 426 50, 116 4,965 
Mexican border port é 30, 264 2, 861 20, 140 2, 082 188, 346 15, 498 
Pacific ports. ....--..-..-.-20. 23,168,445 | 2,314,541 | 32,337,112 | 3,270,524 | 42,357,217 | 3,539,231 
Northern border and Lake 

POLES ee decease 24,137 2,514 42, 501 4,510 39, 362 4,373 
1903 1904 1905 
Customs districts from which 
exported. 
Pounds. Value. Pounds. Value. Pounds. Value. 
Atlantic ports: 
Baltimore, Md............ 840 $92 490 $50 576 $62 
Batigor Mow memento! Gi |h0 2) ay 121 9 294 26 
Boston and Charlestown, 
BSS 20521 40 eee ea 104, 750 12, 266 2, 400 AIGA eens ea ulema es J 
New York, N. ¥.-.-...-.. 5,627, 654 599,393 | 2, 129, 523 214,016 | 2,683,775 266, 599 
Philadelphia, Pa.......... 540 54 587 42 8, 858 576 
Providence, ge HE AIH 685 GBC se Sask Re | Bae ee epi cy cod bialattralstals «\s\\ 
Gulf ports: 
ey ee Wan sriessaeeean|peoee sete ae | ane eel Ls 1,500 125 460 23 
Mobile, Adal i. ious Sans 9,612 824 9, 203 811 7, 102 561 
New Orleans, La.......... 44, 404 4, 261 61, 909 5,503 89, 999 7, 841 
A bg a ah oF: ad Fe ee AR I A CONE! (Oe ae ed ER 180 Gh eee Be tics Cole Sateen 
Mexican border ports: 
Patty e yh) Re 26,988 |, 2, 808 7,568 745 20, 845 1,878 
Brazos de Santiago, Tex..|............]....-..----- 96 EA PS EAE cae sy a 
Paso del Norte, Tex....... 103, 375 8, 938 347, 218 23, 401 262, 014 20, 687 


Saluria, Tex........... Panel Boonen oclbioasceecnds 366 30 6,580 583 
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Exvorts, By Customs Districts, or CANNED Satmon, 1900 To 1915—Continued. 


1903 1904 1905 
Customs districts from which : : 
exported. 
Pounds Value. Pounds. Value. Pounds. Value. 
Pacific ports: 
Alaska tise \selaciciceraieiemnistel emer Sdeeoaliogc] eiatetatatett 153, 600 $9, 550 4, 848 $557 
TED Waa eee oe eta ne ree toteltuistore oleisioici=is |e einisinioiete sis els 48 7 148 15 
Puget Sound, Wash....... 16,527, 456 | $1,549,319 | 19,766,003 | 1,655,666 | 4,444,562 326, 485 
San Diego, Cal......-..-.- 5, 897 421 5, 678 422 3, 594 
San Francisco, Cal.......- 27,448, 182 | 2,138,019 | 33,212,614 | 3,303,292 | 27,498,325 | 2, 406, 422 
Willamette, Oreg....-.-... 409, 444 29, 142 224, 549 10, 628 5, 775 531 
Oregon, Oreg.....-.------- 400 233) |code oon sod) |aceocosseanosasassoassco||ssnosescc.. 
Northern border and Lake 
ports: 
Detroit sMich ees as |eneeneriscss|eecnestectels 580 hell Beeasapcd sda besadcseace- 
North and South Dakota..|............]..-....----- 20 Pe eee nae Peano) 
SUperi On PMC eee San hence ne eral erecta slaeinaat emia ateraicimetriata |ieieie cia eiate patter 28, 800 2,364 
Vermont, Vt..........---- 74 7 25 Fad Pees Mie Te 
Duluth, Minn.-.2.2..2.... 43, 033 By16d Wek ARO a ik oe nn 
MRotalse tees Ase Se hee 50, 353,334 | 4,350,791 | 55,924,278 | 5,224,598 | 35,066,555 | 3, 035, 469 
RECAPITULATION. 
Atlantic ports.............--.- 5, 734, 469 611,868 | 2,133, 121 214,332 | . 2,693,503 267, 263 
Gulf ports......---.--.-.202--- 54, 016 5, 085 72, 792 6, 455 97, 561 8, 425 
Mexican border ports........-. 130, 363 11, 741 355, 248 24,183 289, 439 23, 148 
Pacific ports........-.-.------ 44,391,379 | 3,716,926 | 53,362,492 | 4,979,565 | 31,957, 252 2, 784, 269 
Northern border and Lake 
OLS Sees eee eee coe 43,107 5,171 625 63 * 28, 800 2, 364 
1906 1907 1908 
Customs districts from which 
exported. 2 
Pounds. Value. Pounds. Value. Pounds. Value. 
Atlantic ports: ; 
Baltimore, Md............ 196 $21 156 $28 301 $37 
New York, N. Y...-..-.-- 38, 275, 875 318,128 | 2,318,335 227,646 | 2,332, 392 226, 850 
Philadelphia, Pa.......... 1, 400 159 722 67 720 71 
Portland and Falmouth, 
Mee Gee Vee SES Aree 100 LS ee elaine calnicn sane sais eee | Sass eae | eee eee 
St. Johns, Fla.............[-222-22-----2|sececen cence 322. 38 1, 250 155 
Gulf ports: 
Galveston, Tex............ 60 8 40, 213 3, 216 292 23 
Key West, Fla............ 890 94 312 25 190 18 
Mobile; Ada. csccijs cae 38, 267 3, 031 11, 675 992 10, 823 1,051 
New Orleans, La.......... 88, 014 7, 775 112, 850 10, 217 194, 711 18, 144 
Sabine, Tex... cool oeene n ne eee nna omen seen -|oeenc ee aasnn 104 9 
Tampa, Fla.... 24 24 ronocncedaodpens podactisde|ssaspcoescosfocsasassons+ 
Mexican border ports: 
ATIZONA ee olocee cei cineesle 45, 883 4,128 34, 479 3, 268 43, 035 3, 856 
Corpus Christi, Tex... 0 0). <= <2 eee lle wwe wna |e ieee ce|eeee eae aes 30, 930 2,775 
Paso del Norte, Tex....... 387, 568 30, 336 513, 202 42,548 626, 837 56, 147 
Saluria, Tex............... 21, 962 1, 666 22, 662 1, 960 22, 887 2,341 
Pacific ports: 
INESENS Ac be banbanoonouood |oscoss Season|soqsaosceces 305, 294 33, 315 790 99 
LE EM aot nobocsonnoncdsd|pdococuadaa sa coop reacoaasAGasoneasacalacsqosscones 144 14 
Los Angeles, Cal.....-.... 840 BB sisal ek RR oA 
Puget Sound, Wash....... 17, 286,930 | 1,499,819 | 9,340,000 845,982 | 6,351, 440 528, 558 
San Diego, Cal............ 4, 228 331 8, 456 661 , 994 5 
San Francisco, Cal........ 24,613,868 | 1,969,214 | 12,502,876 | 1,012,199 | 18,601,705 | 1,597, 735 
Willamette, Oreg.........- 55 3, 723 241 100 
Northern border and Lake 
ports: 
Huron, Mich.............. 177, 734 13, 107 7,000 BYU BARA Re Saal |esecoocbocbS 
Minnesota, Minne 2. 525000. |e ese c cc se ne clooseniccieses 48 Te Basa geeosoatiocochscmons 
Oswegatchie, N. Y..».....|-.---2------|--- Pe ease 780 71 400 46 
Wiermont, Vite cca de ceciee 35 Od | eee crata tase ore fia a Sie wis cos hel CRASS fey eer (rah eer 
otalepececcessos eee: 45,944,414 | 3,847,943 | 25,218,105 | 2,183,049 | 28,226,045 | 2, 438, 518 
RECAPITULATION. 
Atlantic ports......... See SSANN Se QU OM 318,321 | 2,314,535 227,779 | 2,334, 663 227, 113 
Gulf ports.........-..... Se inn ears 10,910 165, 050 14, 450 206, 120 19, 245 
Mexican border ports.........|  ,455, 413 36, 130 570, 343 47, 776 723, 689 65, 119 
Paciticiports eee ene seemee nee 41,906,406 | 3,469,472 | 22,160,349 | 1,892,398 | 24,961,173 | 2,126,995 
Northern border and Lake 
Portes ee ae 177, 769 13,110 7, 828 646 , 400 46 
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Exports, By Customs Districts, or CANNED Satmon, 1900 To 1915—Continued. 


1909 1910 
Customs districts from which exported. 
Pounds. Pounds. Value. 
Atlantic ports: e 
Baltimore, Md............--- Baa a tials Ase ts 192 36 $3 
Bangor, Me ZEGA We Pai iz ces | wiarciais slaisicininierotalenabe dete ateeisis 
Boston and Charlestown, Mass 162, 024 3, 280 
New York, N. Y 3, 848, 870 2,999, 480 305, 732 
Philadelphia, Pa 405 
Norfolk and Portsmouth, Va............... BAS LOU MMM id Os | alexi ejaictala(alclnyciel=tall etcieleie ote selva 
Perth Amboy, Ned. ce os ccinc cise cle ccielaeisniao|bielaiainei==\e\=in\ni-)~i|\n101e s10 214 
Gulf ports: 
Galveston) Dex. ot cdiccesemeoren coc ceccedes 876 155 12 
Key WestieWlaunwasuceacesccieecnseecccticee 40 340 27 
IMO bIe AN aioe antes ie eiarstelelsietetntele aetalareieys 13, 565 14,018 1,322 
New Orleans, La........-..----------+--6--- 92, 537 103, 980 8,187 
Aleve, IND co oonsosochaon sen dondeasondd pepdscesedosdoboods 66 6 
Mexican border ports: 
TATARSTAN bes aoe Ee NL ULE ha RC OA eee 27,735 54, 425 4, 612 
Brazos de Santiago, Tex..........-.-.-...- 138 641 64 
Corpus Christi, Tex.......-...----.-------. 26, 220 27,365 2,414 
Paso del Norte, Tex............----------- 150, 636 125, 169 11,560 
BIT T Bxs eyelet sratslcte le cisiniesieicinid ricniciaaieieiele 14, 399 47,117 2, 853 
Pacific ports: 
PANT AS at ete ie ate ebatetal Va eisie Giannis wiiclmraleralatete isis ee GBs O20 Ae ie ye By BORN eeicreratesetaiaterspaiele|| opieneea wrest 
MosvAneeles: Cali ose eset woes 13, 370 9, 229 820 
Puget Sound, Washi cide gecione deacon ale 7, 858, 552 32, 406, 617 3,331,174 
San Miezo Cale. o2 lye es bee ee 5, 546 460 6, 
San Francisco, Cal........-.....--.----e--- 23,761, 656 2,247,957 28, 027,911 2, 641, 608 
Willamette hi One re cee ene oe ise allan caeteieubietc clajiamaloicine cette ares 78 
Northern border and Lake ports: 
WMeatroit Miche goss pale ce ule a elu 42, 000 BOO ei alec caer} reiterate ae Bees 
North and South Dakota.................. 12 Da esmieeinicle maine cl aise meisiniainiare ste 
Dalat hy eMann yes soe eea Se e UN ewabciten caltivoeetscsse eee 33, 200 2, 800 
Montana and Td ah oe ee eee oye cioaicteisinem cial siscen ase sicicicts 83 
Matalecee enor cet nen SLU 36, 117, 109 3,416,436 | 63, 860, 696 6, 314, 258 
RECAPITULATION. 
Atlantic ports............-.--..- sobdadoddacéaosk 4,043, 807 3, 003, 430 306, 122 
GLMBOTEGH ape sees hoteee cece caecicccoe le eseme 107,018 118, 559 9,554 
Mexican border ports...............-..---- 219, 128 254, 717 21, 503 
IPACIPEMBOLtS Sh Cae oe le ence lo pee 31, 705, 144 60, 450, 190 5,974, 196 
Northern border and Lake ports..............- 42,012 33, 800 883 


Customs districts from which exported. 


ee ee 


alveston, Tex................- - 

Key West, Fla 

Mobile eA eens aes oe 

Now Orleans} Ware ee eee 
Mexican border ports: 


eee cereces 


Brazos de Santiago, Tex 
Corpus Christi, Tex.................2-2.-.- 
Paso del Norte, Tex 
Saluria, Tex. 
Fapine ports: 


ee eed 


POPP eres sees sesccascecee see rene scsce 
Pe erm were ewe e sce w wee eee 
ei iid 


ee ccc ecens 


1, 563, 285 
440 

601 

48 

232 


19, 512 
139, 567 


See eee 


26, 0277 458 


Dee eet eee ery 


166, 819 2, 505, 950 257, 647 
42 690 97 
89 264 31 
CU A A Sarees SNP lv Sa a en 

21 beh (2B eae Seal A EMMY 

1,873 5,313 B15 
13, 284 103,732 11,514 
2,180 23, 631 2, 052 

BU eo Len NR waka TA 23 
3, 232 64, 114 6, 962 
12, 438 275, 768 25, 297 
2) 495 51,746 4,144 

weseeeeese 351, 552 32,958 
G02 Ae 6 STRAIN AER 
133 1, 093, 200 109, 295 

1,043,813 | 19,337, 626 1, 866, 541 
820 17, 047 1, 585 

2,789,506 | 19,591, 609 2, 301, 732 
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Exports, By Customs Districts, or CANNED SALMON, 1900 ro 1915—Continued. 


1911 1912 

Customs districts from which exported. 

Pounds. Value. Pounds. Value. 

Northern border and Lake ports: 

SUPeriOr; MAC ee ie eee eiciel sigs = pols «ivlecvasinretne obreisisle Po Semen Ciaereimete 1, 405 $171 

Motals/ ese sen une arene Ui ce Tees 38, 600,799 | $4,037,142 | 43, 493, 756 4,620,563 
RECAPITULATION. 
ALAN tle POrises Soca aioe ae ntomietsiote ccs eisihane 1,564, 485 166, 971 2,506, 989 257, 792 
Gulf ports........-- UU aaah 159, 359 15,194 109, 045 12, 029 
Mexican border ports nee 213, 226 20, 393 415, 259 , 38, 455 
IPACiIC DOr tse MM N St EN a 36, 663, 729 3,834,584 | 40,391, 058 4,312,116 
Northern border and Lake ports..............-|-----2-----eee[e eee ee ee eee eee 1,405 | 171 
1913 1914 1915 
Customs districts from which 
exported. 
R Pounds. Value. Pounds. Value. Pounds. Value. 
New York... s.-ccccesees-s-ss 1,935,881 | $189,959 | 2,404,220] $207,924 | 5,316,456 $512, 549 
IN@WiOrlenn se eee ee ee Slee asefaia aia mtaretel| isvereieteete tote at 182,717 19, 787 261, 709 28, 682 
1 YT eT (0 gen eeaeal ya ree DU a TM a SS 120, 140 9,045 176,390 » 12,348 
San Francisco..........-.----- 31,687,774 | 3,277,841 | 38,844,912 | 3,600,636 | 35,321,058} 4,209,914 
Onecare Ae een a aed 624, 000 83, 000 124,512 9,391 671, 452. 64, 517 
Washington...........-------- 19,827,745 | 1,434,451 | 45,876,703 | 4,138,449 | 41,064,868 | 4,183, 410 
All other districts...........-. 1, 215, 566 118, 089 197, 716 14, 061 634, 183 60, 663 
Mobaliiad wees vee eee 55,290,966 | 5,103,340 | $7,750,920 | 7,999,293 | 83,446,116 | 9, 072, 083 


EXPORTS OF FRESH AND CURED SALMON. 


The following table shows, by countries, the value of the exports 
of fresh and cured salmon for the period 1900 to 1914, inclusive. As 
with the canned salmon, the greater part of these exports go to 
European countries, Germany taking by far the largest quantity. 
A small portion of this is salmon caught in eastern waters. 


Exports, By CouNnTRIES Recetvine, or Domestic PickLED, FRESH, ETC., SALMON, 
1900 ro 1914. 


Exported to— 1900 1901 1902 1903 1904 © 1903 
Europe: 
Azores, and Madeira Islands 
BB Oe eee eval crease ee ree easel cob eee et ena 
Denman eee ye oe Ne Ia Seiad 
PAC Oe ee euler ea Dh 7 
Germany vee esis nic Tae ane cai: 300, 291 | 320,369 470,657 | 741, 634 |1, 061,944 | 1, 666, 787 
Gree Ce ea Nn Ra IRE AE Ga REELS | Ll nm RUS | eet ereraraiel a | re etal gc re ciel lols etal setadet 158 
AIT be Gea ee ay Ae NES aan Sek eee Ag Ose Abe Ara bocucaaads| Menge e nore Seoccrecse|hmre Soo hcc 100 
Malta, Gozo, ete... 2.2.2 tikes 475 55 280 28) |cice ace ie ee ee eee 
Netherlands ns eae SU ee - 50 184 3, 023 4,127 3, 105 300 
INOE Wayne i See II UAE RGD oO SII rapa | ee een | infecsie ej alaia\ = 12, 765 12, 295 7, 896 
Russia in Hurope...........---.------- SOOM | PSeereere teen lietateterolejate aint, 0 <;aieie/aiatatel  atatsl ested 2,574 
TTR NE NG IRIN Ta RR Mp BTC RY Se gene nate) ate SIR erat ee toteveaettete 56 
Sve orn Te NSO Dai Tah eee 7 5, 595 BuGS5ill ie oyunu 1, 838 17,776 
United Kingdom..................---- 38, 959 iL sees Ea a 990 8, 523 29, 355 
North America: 

Bermudass.c sae hs a ec a 88 14 ll DU avails 246 
British Honduras..............2-.200-+ 7 Qe aura 22 120 94 
Dominion of Canada— 

Nova Scotia, New Brunswick, etc.|.....-----|----------|----------|---------- 418 3 

Quebec, Ontario, Manitoba, etc... 1,516 2, 555 1,051 6, 083 3,572 7, 499 


British Columbia.................- 80, 652 53,922 | 125,916 53, 592 25,913 10, 299 
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Exports, sy Countries Recetvine, or Domestic Eee FRESH, ETC., paumoN, 
1900 ro 1915—Continued. 
SS a 
Exported to-— 1900 1901 1902 1903 1904 1905 


| 


North America—Continued. 
Central American States— 


CGOSTAMR eae ao Baek $220 $703 $218 $178 $340 $192 
Guatemala........-...-.- See essdlbsotoncsealbase2 cose 27 i 1 _ 208 
Ong tina ee ee ane ei ae Bil pase eetsels~ 1 2 26 
INicaraeitae ss yas Suse eee eens torate 53 78 
PANAMA... - eee cece cece ec neces een lee c ce nn cee le cence enna leeeceneene|e sec enn n> 
SIMO case RR EAN eR ee ee |e ee Sehet 
MOXICOS oo as. 6 oc eae ees 1,330 
West Indies— 
ABS TIMISL At tos ee ea 943 
(BFoi] aX: oe POI pe eNO Me 429 
SD ySna the) alee irate CM RLS the er 12 
TD YD I(o] oH Mi ea UM Her i ee ee 195 
if sya Kel ee Cie A i Naa Ae 126 
Haiti........ 181 
Porto Rico.......-.-- iS 1,214 
Dominican Republic.........-..-- 998 
South America: 
arb ave se A Oa eae eS Reece lletatatats atsisiet oll oialoieraieta siatel| <inietmie eno 
TEV bhe ee eT ae Se Ee Ree BecnSesase 
PTA 7 eee seve eisai ure Wels Soci sca ee 
GO) eT ea ee Pa ae ee 
Colom biases eee ekeees ctu ccen eee. 
IDpeoRra kaye eT ye SO ee eae ear ae 
Guiana— , 
TEV STATS mae Ok I EE ee a ye 30 82 30 262 60 161 
LOGI He) ole sy RE aS eS 400 226 286 11 766 | - 176 
1 Ehray <a! § ate RN CO Oe 420 290 134 434 251 65 
EST Des ek MD Sa ets a AS Doi econ eee 27 62 194 112 
AVIGTOZ TIGL ae ieee et ere ee a ee 96 42 245 Don eeetaeicns 108 
Asia: 
Chinese Empire............-.--..-----|--- Aan 400 25 9 54 201 
China—Russian... 0.22.2 ic eck eee oe SOA Eee cosh aa) bese csece Doilesccctesieval ese nasties 
East Indies— : 
British...... Pedroia ih ga ee A a ee 121 71 30 115 135 
TOES) ye ley a en ee Se see lbopusignaclaceac eae PARAS ata D15 i Wesabe 6 
Hongkong....... EEE a NaN SUE BOM seeee seen 519 1,840 462 4,797 
PAREN Oe SS SAD aaa RO ca eae Ae a 2, 807 14,516 25, 228 3, 499 476 25, 037 
Russia—Asiatic..........2.0045..00cce- TO re a ee Ie es apa Sil Nera eta alal | Mievataave!wts!are 
Oceania: 
British Australasia..................- 39, 867 618 33, 785 31, 503 25, 208 21, 595 
All. other British Oceania... 22.2.6 o ec |...) cele +e eee ee 346 29 27 22 
French Oceania... -...-.......-------- 1, 958 1,729 1,325 1,877 1, 838 2, 299 
German! Oceanian et Wl eh Dee ch ROA ei ee eee 13 948 977 861 
TTRTIVeE eee NAL TSY ANNES MAS) Bla 57 HAUT) ieee ears gD RE py hae Seah 2 
TS RE PAUSE Je Rec caern dl aN eR IR Ss EHS |Geeosceubelbaaaaosnselseronacodo|teancoscdselsqccnseeae 
Philippinerislandss secey ona sant en ee eele seca. 384 13 208 
Tonga, Samoa, and all other........... 636 Oita SAN oP MP ee LATS Neen ar ne ah 
UE NB Ed Gay VaR CU ETAT oa ct SS Big et PS at Rd Pe (FP) (een lata al sey ES a eR 
Africa: 
British A frica— 
AY YC TS gE RIS nS SO AROS DCA aa PAN MA ee Tay bid vee es a Tel eo NR ea A 
FS (obi A ES cia ened ate DU Sika Sel a RA Ae 170 24 21 12 859 114 
NrenchyAiricat 2 ia ee Na Reve PEAY PRAY Eel th PN ea a SST Ea re A SS 
LOT ayy te eer ah Lt ale ad UN TET ECE a a AC Ae LOST Le Se EG SURE A 
Motall weer se Mec ae TRIE ak 535,276 | 426,738 | 694,435 | 869,352 |1, 163, 489 | 1,832, 655 
RECAPITULATION ; 
ROD Cee antes sinla cia aig ctie cbse wiclom amientc 340,643 | 344,368 | 496,637 | 760,197 1,094,950 | 1,748, 039 
North America../.......222...2-0ceee00c0+ 87,964 | 60,416.) 132,704 | 67,225 | 36,408 25, 809 
SowthtAmenicas ee Ae ar ieee le sols le 1, 702 901 3, 063 1, 690 1, 822 3, 433 
INS AS SE aka eS ee 3,324] 15,037 | 25,843 5, 393 1, 382 30, 170 
Oceania ea NeeUn as aeiay ld eae pest a od 101, 388 5,982 | 35,863 | 34,835 | 28,063 25, 085 
Africa....-.... SNA U eau ll ao 255 24 325 12 864 114 
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- Exports, By Counrrius RECEIVING, OF Domestic PicKLED, FRESH, ETC., SALMON, 
1900 to 1915—Continued. 


Exported to— 1906 
ee fe | fT | 
Europe: 
Azores, and Madeira Islands.........-.-|------------ BOO a cece Ma mein cial Gate mcicatrmte | ete eretae eaten eh 
CLOT ee ecco e Rie cele eee ence ceo cine PU Sa ARS octades EIE oistalaee ss Sedi< $410) fo Soe 
Denmark. ey Pee ee re 36, 623 108, 269 $90, 015 81,195 $83, 580 
TATATICO ovo wis ca cece tee tee eter elec ciclo eu [arene emicve en lete POO aes sass 415 
Gormiany A ape TN Soe ha 1, 670, a6 1,601,166 | 1,422,846 | 1,038,530 1, 223, 595 
LIES) bap as ea EO eh A dC De ue! Sf ar aon Ci SSS 6 OC On SIA] hao oooa tac 
Netherlands 2 ae ee ee eee ee 793 264 23947 eo Sok ec. .Oe5 | cee eeeeee 
IN OR WA Yee acca e eect ete ce scents 9,303 11, 390 22, 104 22, 917 45, 885 
TEZey et ABLES A a ei SSRI oc) 1,650 {ose e esol ese a eee 
RUSSIAN rOpeeeeeeeee eee ec Cece soos |esieciecese sen 140 esses Ses 14, 735 5, 260 
Spa ae aaa eee EN ee aS aes cee 55h Sees 289 | ees ae eae 
Swed re aah Cane eaten Oa 32, 554 23, 469 21,540 23, 670 42,725 
(United Kane domseseeccecseee ses seccece 26, 196 48, 237 28, 083 43, 952 66, 555 
North America: 
EB CEI e ee ee ee Ah NR ics 173 20 23 68 630 
British Honduras................------ Web Ssceqadacas 1,086 3\. ccc ee eee Pers i ig 
Dominion of Canada—Nova Scotia, 
New Brunswick, etc............-...- 82, 925 18, 785 16, 964 21, 973 23, 559 
Central American States— 
189 217 197 
902 18 62 
Drab Ts enki LUIS PU 
Nicaragua aeons ob eee ae 1,317 31 11 
PANAMA os sone oee ce sctcce seateceists 1, 878 175 775 
Mexico..... PR See ING 1, 231 528 460 199 555 
West Indies— 
gE YOUN (oy 4 ares pied wea y eM a RS 1, 646 208 975 4,890 3, 067 
(6) bi] of ae EG a BR a Lae 128 371 104 121 
Damishees so ceene eit a Wee a a 30 108 39 165 42 
Dutch eA a ee ae hae ae 94 03) ses sea 49 78 
Bronchet Soe Cae ae ee GOR NES ate 16 19 14 19 
1k 1 4 es Sd | Ne 97 277 678 335 283 
Dominican Republic............ Sod 100 205 228 128 313 
South America: 
PONUING csose ceetee ses ee kt Le en 85 BOO es ees sees aes eee es Ee a eee 
Bra 7a Biel Wie Or eh gas PRU PE a Si esascosocisadl boas Sedewees 120 3,029 
CHUe 2S ea NT 15 20 te] Bee SA Reng SAE eSRacoas 
Colombia.....-.. a et a ae ee 105 67 90 22 167 
TOT EKG Gee a ee Gr dolaoboemoceeda Be BORG eS enSGie 290 | US aan 
Guiana— 
Bri Gishee set ee ee 218 5 48 76 823 
EBD) bree) coe feng CURA Eee Sd 287 133 130 271 217 
Brenche hh ee eS a ee 57 36 75 21 695 
Peri aes LONE SST EN 1,317 1,163 118 555 [Uae et eeoee 
VONSZUCLA Nieves NESE RS URSIN Ie 208 Bi Beaoocemsoecles Ps Se Ss 311 
SOD Ee SES So eke ed olnooseegoooau bbeocodccodd b yes eee LO eee 
sia: - 
Chingsoshimpiressseeeeeeeecceneceeceee 3, 391 293 170 41 89 
East Indies— 
IBTibish esses he he Pe Soe ua a ee ee 66 18 60 
TBC Se SRI es OE A LRA aa Ae art eet ena PAPE a a 41 
Hongkong. eee a ieee ees 1, 339 687 13 809 10 
EH OE Psa IRE ce ele ays SES 88, 068 18, 395 3, 592 2, 772 90 
Wore a ces ee ee ES TI | Ta Srila mete ees Ema em coer 3 
Russia— Asiatic ee ee eae eee aasaceseeee 6 A eS Ue eee 
TDP O yi ATA Sie Pye eS ATE IS ROR Ue erat AUS Toa a | 55 
Oceania: 
British Australasia..........----ecc-<+- 15, 169 23, 186 26, 591 25, 466 22, 826 
All other British Oceania.............- 1 Ubi WTR er TT RT Aaa en 
French Oceania..............-.2ceeeee- 2,154 2,136 1, 792 1,528 1,886 
German Oceania...........--..-ceceeee 749 1,112 373 1, 229 -1, 189 
Philippine Islands...........--..-.--- z 821 TERR RY e eens aes 712 2, 089 
Africa: ‘ 
British Africa—South...........0..000- 20: Ra eee KASS SSS) SEER 1, 268 
(LID OTIa Ses oe SIs ae UATE eT UT) Pa 0s EA SAS ee) pee ROR RN fe clos 
POrbUeUSSO ATT Ca eee ee ee ef ee IGEN oa ee ce LE a al 198 | oe 
Spanish Atrica 2a ee ee as oA RS | idea nent aretetotel | ieie ee cok a eres, 289 ieee eects 
ED otal F205) POAC NICH oaks NO ee 1,927,464 | 1,878,743 | 1,648,044 | 1,288,560 | 1,532, 640 
RECAPITULATION. 
ID UTOPO eee eee ett ote cies ccs Mes cla ee ee 1,776,086 | 1,794,885 | 1,587,535 | 1,225,948 1, 468, 015 
North Americas soon. oc ogee ee eee 36, 943 23, 204 27, 263 28, 383 29, 688 
South America..........scece-ccee Rea 2, 600 2,351 517 1,365 5, 242 
INES RII OS UR” SEN IR ANE Die, 92, 861 19, 384 3,962 3, 640 348 
Oceania.......-.- as aa Lee Sodas 18, 914 38, 721 28, 767 28, 935 28,079 _ 
Africa..... Bee cthels oper ciniais wis a alate eet 60 OR Nee aaa 289 1, 268 
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Exports, By Countries Receivine, or Domestic PICKLED, FRESH, ETC., SALMON, 
1900 to 1915—Continued. 


Exported to— 1911 1912 1913 1914 1915 
Europe: : 
PAUISUR a PUM PAT yes SiC) use tice alatel otal cis aeiclsleitaiearel| miei clate sotosda|londoncscegsr Bl0|Penecsceeane 
IBeIPINM ess snigdeousen Seueeucles SAC be Se ee SR aaae CYR BRA Bao dciee $5 
Denmark Ose oN eer Tae ee $65, 472 $72, 661 53, 494 84,727 717,157 
inland eee ee Sei ce She Se eae 16,515 15, 608 12, 582 18,395 2,840 
TAN Ces ee sok See a ee ee ale 150 4,427 400 3, 061 498 
Gerniany eee ee GO ea ea er 1,320,055 | 1,358,545 | 1, 857, 500 1, 837, 624 109,399 
(SIRE aD) oan Oe BOS gu bbc OSS OOOOTOMOUAO be bocobobond Wecacddoopdd Co Ses eEenee MAMCaemEeeres 300 
PURER serene rat ae eet etre | alert enetel erate | reteiieiote er stetetall eiatelmte ctela)asintel| mclam mioeminicla 10,000 
MNotherlands:t: i. gag 8 eee eee WAZ OT eabouneceone 2, 100 7,590)...... Rares 
INGE WAYS ase ase Ne Sail eeeeee selacenente 14, 437 27, 953 23, 516 38, 886 415,090 
Russian’ MUuLOpess se sece cee es sew eesa ets eweliacere See EO) Re BB ASS E04 SEE AOEe COMES metas Ab 
Gy aclem ee caer sion eM a Maley agi 33, 382 49, 699 44, 635 34, 312 43, 460 
United Kingdom—England..........-- 59, 906 58, 950 60, 152 49, 869 76, 374 
North America: 
IBGrmMid ae aeeeee niece ciace dace csr Ik 94 832i Ieaceceee Ast 324 138 
British Honduras. ............--.------ BOM sesceiees| cette seca. ATG) BES aati cents 
Canad Bee eects wsipinicie ss 20, 539 17, 457 31, 562 82, 742) 15, 458 
Central American States— 
COSTAR ICR Ae) ca ee 98 91 227 127 34 
Guatemalan ce Secs cece ce see 111 12 7 18 90 
(VAG TES RSs a Ae pe et OT BBR BER Oba] SSS ORO OSE MAeGn remeber ikea eta ateta stata 
Nicaragua..... Geet Cees ee eae 347 13 10 9 
Banari etree Suna 198 167 1,009 395 1,544 
LSCEN GEG (eV SLB UR RE Ra [Pca ea DI ane eee ad 23 1 
IM@RICO NS seen inte ee uleies toecane eed ts 21 319 450 584 250 
Mictielon, Tbangley, ates 22. eee oes ugh caeclece PE enh Paap as Lae aps Ie 16 
Newfoundland and Labrador..........|...--..----- Bsa (ie as el aan FI 17 
West Indies— i 
British— 
SB ATb Ad Os see! Hees Oa eae O56 CRs aes 250 teeo sees 520 
VRMARICRA PRE oLe yee ee CAR OEE Ss ie 4 3 41 176 
Trinidad and Tobago... TOON aaa eae 45 253) 576 
Other British........... 41 PIO Soe Oc he aT as ee 17 
(OTe OF: ei a ee hs Sear OE a Re eaten A 778 138 457 233 637 
DB ESO U RSD ae a A Eee Sa a PN (ee ae 123 47 16 
ED YB HED A A ee IE Ce 34 S1e ee ers 86 136 
TOUR rae a ap LS SAH Re ae cl UC en UA 124 AG SS Ta Raa os ae 
DE EVA aE AS Mar Re 731 800 16 385 154 
Dominican Republic............... 304 678 533 551 507 - 
South America: 
IB OLIVARE ea nial traserelaicine elias ctaedcn acces eluate aca lecae entrar SON ese A Rees! eee 
A pee NS OR De 2a 225 80 Fn MSNA A 95 
Oye yh ia aR la i Sie ATI AH a a en Ds Ei beurre 4 QOS e Ae ees 
COLO a eee ee ee eee Shy 71 43 8 162i de seen 27 
Ecuador........ Te ee ck ane oe oThe talib yersie oe ee Et Seley eed SNA 109 15 
Guiana— 
MB TAUISH Sees acre aces re ss Sone 
ECC I a ES SESS URL Sal Ua eat Ay HEAR |e Ue 
YER (rae 0 og eg CT FO AN 
GET) PRES SN Ee NE a Pe ay 
IMeneziielass Sas te Pee 2 Oa oe Oa 
Asia: 
Onn a ee se era ae Bee en ee 
China, leased terr.—Japanese 
Coser k heh es tiken era Spence pais 8 
East Indies—British— 
STIG iSHD Trance) ee ee Paes SR i A 
Other British se ee a 
Hongkong........... 
Span)... 62). ee Tier Wied ph ie Ue iets he 
Russia in Asia.........2.......-0-- 
Turkey in Asia..... 
Oceania: 
British— 
Australia and Tasmania...........- 23, 838 14, 682 17,972 26, 559 25,271 
New Zealand oe 25006 sec. coe cee 1,101 |. 128 2,795 364 201 
OthersBritisn ee ak 335 67 49 74 117 
Winenchi. $22 ee eee 38809. 1, 834 2, 241 1, 222 1, 425 1,012 
Germant eee see eee eee ae eeeeede 1, 684 2, 020 1, 727 727 494 
ie arippine Islands sees ee 3,542 2, 437 1, 934 2,181 325 
ica: ; 
British Africa— ® 
Oth ee seer eacneeowcisecses rise RET as yea 4 D210 N Gomenieaeeice | esc naee aie 
4 ans aan eectesceumaee MERTON AS Sis ADA Sic 000 SIU inseam ae eR) CSE UIN AC I(SCN S S Cat Re 
BY DGe ce onatcininetelctelantacinenmatieesicowec se |fenaccs anes |seces pabohra|biacebooce see By Wiehokaosoase 
French Africa............ Sol aaa To EE SR (IR eA NOOO eres tee cone ee Se 
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Exports, BY COUNTRIES RECEIVING, or Domestic PICKLED, FRESH, ETC., SALMON, 
1900 to 1915—Continued. 


Exported to— 1911 1912 1913 1914 1915 
4 | | — 
RECAPITULATION. 
$1, 587,973 | $2,055,109 | $2,074,499 | $1,375,123 
20, 350 34, 741 86, 087 20,336 
142 3, 409 933 618 
107 1, 398 2, 428 1,362 
21,575 25, 699 31, 330 277,420 
4 2) 210 32). eae 


The exports of domestic fresh and cured salmon from 1900 to 1915, 
inclusive, are shown below, by customs districts. The greater part 
of the shipments pass through the New York City customs district: 


Exports, By Customs Districts, or Domestic PicKLED, FREsH, ETC., SALMON, 
1900 To 1915. 


| 
Customs districts from which exported. 1900 1901 1902 1903 1904 1905 


Atlantic ports: 
Baltimore; ML io2). sawisseisisirieens ce sie[eanmicm ss = |emetewemisite SLD8 >| 2. - cenwn sal sebometeane $8 
Bangor, Me Soa IGE ale es 3 
Belfast Mesa. 45 Binh See re eae $12 $17 12 $19 $7). Ja 
Boston and Charlestown, Mass........ HG oo 2cesece- _ 34 52 AIST Deeps 
New Yorks NoYes eae 346, 853 | 330,805 | 503, 219 
Philadelphiay Pa. 22) 2022. ssc basa cee 10 
Portland and Falmouth, Me 
Savannah, Ga.............2--.2--2---- 
Gulf ports: 
Obiler Ata. ees CER AtE Ne Na ee ee rol aL ate ea 
New Orleans, La.. 
Mexican border ports: 
PATIZ ON AAU e Seat De a EN Sens. 2 2a hi id Anna Onl ye OTT Oba etapa eee 14 
Brazos dejSantiago, Texee es eos eee |e oe eo cette 19 AG ieee 
Corpus Christi, Tex....-..-.-...-...-- 414 Ne) Bepecneaee 30 208 Pees tue 
Paso del Norte, Tex.................-- 760 67 ET SS aes 80 206 
Saluriay Texas eee ee eS eae 370 1, 428 1, 063 868 777 
Pacific ports: i 
WWlaska pant Maio obs Sak Res A Ee 2,377 12, 422 293 4,375 1, 003 1,184 
Orezon’ Oneg hs o> eS Fi ee a ee eek a 17,500 to eescee| skcens che ao se ee ee See eee 
Puget Sound, Wrashel ooo ls Boe anes 80, 493 55,727 | 150,906 58, 278 29, 212 36, 145 
SaniDiegoy (Cals) er eee 108 19 20 34 73 4 
San Francisco, Cal......-..--.-----.-- 102, 666 7, 030 36, 958 36, 331 25, 851 27, 939 
Wallammetpe: (Orem. 0s Baten. Me REI ts SPT my tee aU US ee oa | cere 28 1,500 
Northern border and Lake ports 
Champlain) NiWYecsc seer cee ecennedse= 234 1, 464 449 1,542 1,183 2, 142 
Detroit’ Mich ee ea a eee ae cae ay 742 PAS SS Ee 1,393 4,445 
Genesee; se Yio oe a ea ee NRA cat ca or eS St ke ecto 26) | -EGssescae 
HurontMichyarr tintin conn manent 456 121 225 BD: |ivuk: be eualll Geen 
Memphremagog, NV RCE eR DA A UR AT ence sen vm et 6 7 24> ae Sea 
Montana and Idaho................... 2 Gr lae's hee ctl eA OLIOE Se Er 6 
North and South Dakota.............. 523 162 95 36 378 247 
SUDETION MCE ee ee a ee oe ae OP Ee eT ena te eee ge 33 
VermontsiVits soso ee ee a ee 301 115 20 40) Beeeeacee 22 
Pobale kr oeie CAT MOK ORs Raa 535,276 | 426,738 | 694,435 | 869,352 |1, 163, 489 | 1, 832, 655 
RECAPITULATION. 
Atlantic Portsst.so 5522.55 Oi ec ee 346,924 ; 330,890 | 503,439 | 767,397 |1, 103,034 | 1, 757, 832 
GUliports fee ee OED eee a Be at a 5 143 30 124 159 
Mexican border ports.....-........-.-.---- 1, 192 535 1,857 1, 227 1,160 997 
Pip BeInC POrts Gi We Ha TNL Gee eee 185, 644 92,698 | 188,177 99, 018 56, 167 66, 772 
Northern border and Lake ports.......... 1,516 2,610 819 1, 680 3, 004 6, 895 
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Exports, BY Customs Disrricrs, or Domestic PickLED, FRESH, ETC., SALMON, 


1900 


TO its conumued. 


Customs districts from which 


exported. 1906 


Atlantic orts: 


Philadelphia, peat hae 
Portland and Falmouth, Me. 
Perth a abe N.J 


weccereecl(eccececese 


1907 1908 1909 1910 


Gulf 
Mobile, PA ae eee ia cietoe 


New Orleans, La:..........|--- Bee tet 
Mexican border ports: 


14 | 


Brazoside Santiago, MOK. o|sceae cenn a|acc scans na|eeces ve cision cece > oe <i 


Corpus Christi, Wes id ciinl 


1911 1912 


ss cccecece 


Saluria, Tex.......... 
Pacific ports 
Portland, Oreg.......- Boobs AGH na ore brascre ccs cl rmeeirtey cs eee ened Laeseea dm ested | ba l-a3800 Jel et a ea 
Puget Sound, Neale Sie 
San Diego, (HEI cohen SOR ANY BOC ca genres ad le) HP ites seers peel 
San Francisco, Caloe: Jonake 28, 984 , 37, 305 3 i ; 
Willamette, Oreg re iar AAP patel Ye 2 ese Al tas ea A TASS eee re Nie aR clear Riess CHR ATE 
Hawaii es een os cies ectee sled |sadepeese o[soccasena:|sduaome sus Ce ES onee| GaSe cok BASReeaia se 
Northern border and Lake ports: 
ButtaloiCreek\ Ne Wess sale coe sate dls danas ole uaa canes SHIT) We oecaneas hase de 1,030 
Cape RINCEEE NI cat ian ee EERE Ea eT (af UP tS A TAM Rea en aE Nc a ty ae 
Champlain, N. Y........... 992 4, 333 1,359 2,079 598 9, 616 3, 928 
Detroit, Michie eet d 3, 954 1,972 T66( ca eee Cals sees 1 bs sine MOS 
Duluth, QTE sR PRS [ace OI sm OR a PS (io Pee eee 108 
Huron, Mich......-.......-. ADE a2. 2. ots 284 poi) Hl eee 72. all ee 
Memphrem ORRIN asset tinal eosin aistnis ae ecient tae se else 206 |e Sage s| separ eee 
Minnesota, Minn........... 40 52 798 Di ee Searle 301 21 
Montana and Idaho......... 69 92 45 154 82 Gane es. See 
INDE area INS RY Goatees nate eel emcee eel ate re ey SON MRA OE Me NL 426 799 
North a South Dakota: - 36 3 20) eeisewacct als gacseeerts LOH Ass ese 
DUPOPION MICH Sere eee BNE rales) carat | nye Nita ce OM yan emia TORT LRU A ut 4,427 
Vermont, NA ae eee ater 61;  —-:161 1, 387 858 1, 419 136 127 
Total...... COCOBESHEABeames 1, 927, 464 |1, 878, 743 |1, 648, 044 |1, 288,560 |1, 532,640 |1,573, 139 | 1,630,151 
RECAPITULATION, 
Atlantic ports........-....-.--- 1, 781, 476 |1, 797, 411 |1, 590, 778 |1, 230,542 |1, 479,656 |1,514,599 | 1,586,319 
Guilfiports sce asses eee 14 276 7, 226 49 74 aay D1 ee 
Mexican border ports........... 788 424 167 25 202 18 202 
Pacitic/ponts ss.) sso a 139, 606 73, 927 44,313 50, 834 50, 521 46, 167 33, 190 
Northern border and Lake ports. 5,580 6, 705 | 5,560 7,110 2,187 10, 813 10, 440 
Customs districts Customs districts 
from which ex- 1913 1914 1915 from which ex- 1913 1914 1915 
ported. ported. 
New York......... $2,060,068 |$2, OG 366 |$1,377,840 || Allotherdistricts..| $8,119 $21, 418 $9 592 
Alaskayo ot iced 995 6, 93 6, 630 rr 
Puget Sound...... 7, 354 59° 713 2; 020 Total.........|2,122, 566 | 2,195,309] 1,424,859 
San Francisco..... 26, 030 29) 880 28, 777 
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IMPORTS OF FRESH SALMON. 


For some years it has been the custom of the canneries on Puget 
Sound, when fish were scarce on the American side and abundant on 
the Canadian side, to import fresh salmon to fill out the domestic sup- 
ply, and the Canadian canneries would do the same when the conditions 
were reversed. In 1904 the Canadian Government prohibited the 
export of fresh sockeye salmon to Puget Sound for packing purposes, 
and in 1910 an effort was made to have Congress retaliate by enacting 
a similar law for this side of the line, but the bill failed of passage. 

The table below shows the yearly imports of fresh. salmon from 
British Columbia: 


Imports OF FrEsH SALMON FROM BritisH COLUMBIA, CANADA, FOR A SERIES OF 


YEARS.2 

Years. Pounds. | Value. Years. Pounds. | Value. Years. Pounds. | Value. 
4,660 $241 LASS eRe 93,454 | $2,681 || 1904........ 40,610 | $1,025 

4, 950 170 || 1898_........ 11, 580 2 1905........ 1,0 
301 |} 1899........ 58, 002 4,101 || 1906........ 3, 457, 738 | 64, 408 
64, 811 3, 639 || 1900........ 19, 404 55 || 1907 113, 224 4,131 

eye 219 || 1901........ 27, 072 2,050 || 1908 i 8, 880 

14, 000 1,403 |} 1902........ 22,353 39 || 1909 41,073 2,346 
11, 799 19 |} 1908-....... 6, 860 343 || 1910........ 198, 251 10,116 


@ After 1909 all imports of fresh salmen are listed under ‘‘ Fish, fresh.’’ | 
IMPORTS OF CURED SALMON. 
Below are shown the imports into this country of foreign-cured 


salmon, the product of the Pacific salmon fisheries, from 1886 to 1909, 
inclusive. 


Imports OF FoREIGN PicKLED Paciric Satmon, 1886 To 1909.4 


British Columbia. Japan. Hongkong. Russia, Asiatic. Total. 


Pounds. | Value. | Pounds. | Value. | Pounds. |} Value. | Pounds. } Value. | Pounds. | Value. 


$298 


$29 | 11,875 
13 


Se eee (Cierny aii iid (i iio ior nara 


@ After 1909 allimports of salmon, pickled or salted, are included under “ All other cured or preserved.” 
b Includes 157 pounds, valued at $6, from China, 
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FIG. 1.—UNITED STATES SALMON HATCHERY, YES BAY, ALASKA. 


FIG. 2.—UNITED STATES SALMON HATCHERY, AFOGNAK, ALASKA. 


PLATE XXVII. 


U. S. B. F.—Doc. 839. 
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XI. SALMON CULTURE. 


The artificial culture of salmon on the Pacific coast has developed 
into a large and constantly expanding industry. The United States 
Bureau of Fisheries operates a number of large and well-equipped 
hatcheries, while the State governments of California, Oregon, and: 
Washington, the Dominion of Canada, and the Province of British 
Columbia, and certain private companies have built and maintain 
a large number of hatcheries, some of these being among the largest 
in the world. 

OBTAINING THE SPAWNING FISH. 


The eggs used for artificial propagation are obtained from salmon 
taken on their way upstream to the natural spawning grounds. In 
order to arrest the ascent of the fish a rack is usually built across 
the stream. Where this is not feasible a trap is sometimes con- 
structed for the purpose of catching the fish. Sometimes the racks 
have slat traps attached in which some fish are caught. 

A number of methods have been employed for taking the fish as 
they are grouped below the rack and seeking for an opening, but the 
most practicable has been found to be by means of drag or haul 
seines swept across the area just below the rack. When the pocket 
or bunt is brought close to shore the workmen pick out the ripe fish 
and turn the others back to remain until they reach this stage. The 
ripe fish are placed in pens or live boxes made for this purpose, the 
males and females being kept separate. These live boxes are usually 
on the under side of a floating platform, and are accessible through 
hinged covers set in the plank flooring. Projecting beyond this 
platform is usually another, upon which the actual work of stripping 
the fish and caring for the pans is performed. 

At a few places where the fish are caught before they have reached 
the ripe stage, notably Karluk, the fish are placed in a pound or 
corral and held until they become ripe. This method is resorted 
to only in case of necessity. 

The surest sign of ripeness in a female is the separation of the eggs 
in the ovaries, but the experienced spawn taker can, from the general 
appearance of the fish, usually tell whether she is ripe or not, according 
to Bower.* 


@ Fish culturein Alaska. By Ward T. Bower. Alaska fisheriesand fur industries, 1911. United States 
Bureau of Fisheries, document no. 766, p. 70. 
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An interesting experiment was conducted at the Afognak station last season [1910] 
to determine the degree of ripeness producing the best quality of eggs. The loss on 
the lot taken from females which were dead ripe—eggs flowing very freely—was less’ 
than 1 per cent, while with another lot, where the females were ordinarily ripe upon 
testing in the usual manner, the loss was about 5 per cent. This shows the need of 
caution in having fish fully ripe before stripping if the highest rakes of efficiency is 
to be expected. 


TAKING THE EGGS. 


As the eggs of the females confined in pens are likely to be injured 
within the fish, stripping is usually done every day. 

When ready for spawn taking one man lifts a female from the live 
box by means of a small dip net, while another man lifts out a male 
in the same manner. They are held suspended in the net until 
their violent struggles are over, when it is easy to handle them. 

For many years, and even yet at many hatcheries, the method of 
taking salmon spawn has been by pressing the eggs out by steady 
downward pressure on the belly of the fish. The milt from the male 
is obtained in the same way. 

Where the force is large and the fish rather small the quickest 
way is for one to hold the fish in one hand and press out the eggs 
or milt with the other. When the fish are large, or the working 
force is small, a strait-jacket is used. This is a sort of trough made 
about the average length of the salmon and hollowed out to fit its 
general shape. A permanent cleat is set across the lower end, 
while at the upper end is a strip with a buckle. The fish is ahd 
into the trough, the tail going below the cleat, where it is securely 
held, and the head buckled in at the upper end with the strap. In 
this condition the fish is unable to do any harm by its struggles and 
the eggs can be pressed out at leisure. 

A more modern method in use at many hatcheries, which has been 

well described by Mr. Bower,’ is as follows: 

The long-followed process of taking Pacific salmon eggs by hand expression has been 
superseded in the last few years by the method of incision, a method discovered and 
developed by the late Cloudsley Rutter in connection with his study of the life history 
of the salmon of the Sacramento River. This consists simply of making a cut in the 
abdominal walls from the throat or near the pectoral fins to the vent, the fish just 
previously having been killed by a blow on the back of the head. When making the 
cut the knife is either shielded by a guard or is so held between the thumb and fore- 
finger as to allow not more than half an inch of the blade to project, thus precluding the 

. possibility of injuring any of the eggs. Immediately following the incision the eggs 
flow in a mass into the spawning pan beneath. The operator’s fingers are inserted 
into the abdominal cavity gently to assist in removing any eggs that may be enfolded 
in the organs or that may merely adhere to the walls of the cavity. Fertilization is 
accomplished in the usual manner. 


a Fish culture in Alaska. By Ward T. Bower. Alaska fisheriesand fur industries, 1911. United States 
Bureau of Fisheries, document no. 766, p. 80, 81. 


U. S. B. F.—Doc. 839. FLATE XXVIII. 


FIG. 1.—STRIPPING SALMON WITH AID OF STRAIT JACKET. 


FIG. 2.—CHEHALIS HATCHERY, WASHINGTON FISH AND GAME COMMISSION, SHOWING RACKS TO 
PREVENT SALMON FROM GOING UPSTREAM AND PEN FOR HOLDING SPAWNING FISH. 


U. S. B. F.—Doc. 839. PLATE XXIX. 


FIG. 1.—FORTMANN HATCHERY, NAHA STREAM, ALASKA, THE LARGEST HATCHERY IN THE 
WORLD. 


FIG- 2.—CHEHALIS HATCHERY, WASHINGTON FISH AND GAME COMMISSION, SATSOP, WASH. 


ety PACIFIC SALMON FISHERIES, 207 


Care must be exercised not to tear loose from the ovaries any eggs that do not come 
freely when the organs are moved from side to side by the fingers. Eggs thus torn 
loose are immature, and if taken it becomes necessary to eliminate them subsequently 
in the hatchery. Itis preferable also to have the fish either in a vertical position or 
with the head considerably higher than the tail, that gravity may assist the flow of 
eggs. 

It was at first thought necessary—and the practice still obtains at some stations— 
to bleed the fish either by cutting off the head or tail before making the incision. 
Experimentation, however, has conclusively demonstrated that no advantage results 
from this procedure, as the few drops of blood that may occasionally fall into a pan of 
eggs result in no harm. ‘The extra labor involved in bleeding may therefore be 
dispensed with entirely. 

When taken by the method of incision the eggs are of greatly improved quality; 
there is no straining or rupture of good eggs as is inevitably the result when heavy 
hand pressure is exerted; no unripe eggs are torn from the ovaries; and at the same 
time there is no waste of good eggs left enfolded in the organs, as is certain to be 
the case in stripping by hand. The improvement in quality is from 5 to 10 per cent 
and the saving in labor, too, is of noteworthy consideration. 

The taking of Pacific salmon eggs by incision marks so distinct an advance in fish cul- 
ture that it is no longer permissible to continue the obsolete method of stripping by 
hand. 

FERTILIZING THE EGGS.@ 


In impregnating the eggs the main object is to bring the milt and the eggs together 
as quickly as possible after they have left the fish. By some persons a little water 
is considered desirable to give greater activity to the milt, but if left more than a 
minute in the water there is a decided loss of fertilizing power. The eggs do not 
suffer so quickly from immersion in water. The absorbing property which they 
possess when they first leave the parent fish, and which attracts to the micropyle the 
spermatozoa, lasts several minutes, but it is not prudent to leave the eggs in the 
water a moment longer than is necessary before adding the milt. 

The addition of the water is not essential to a good impregnation; in some instances 
better results are secured without the use of water and, after all, if the main object 
is secured, of bringing the milt and the eggs together with the slightest possible delay 
aiter they leave the fish, it makes very little difference whether water is used or not. 
The milt retains its fertilizing power several days when kept from air and water, and 
impregnation can be effected between fishes widely separated by merely forwarding 
the milt properly sealed. At Baird impregnation by the dry method, which has 
always been followed there, has resulted in the fertilization of about 90 per cent of 
the eggs so treated. 

The Russian or dry method of impregnating eggs consists simply in taking both the 
eggs and the milt in a moist pan. It may be urged as an objection to this method 

_ that the eggs will be injured by striking against the pan, but it is a fact that although 
the same eggs would be destroyed by the concussion a week later, or even 24 hours 
later, they do not suffer in the least from it at the moment of extrusion from the fish. 

It was at one time considered an important question whether the eggs or milt should 
be taken first, but with the dry method it makes no difference, as, either way, both 
eggs and milt remain operative long enough for all practical purposes of impregnation. 

Various methods of treating the eggs in the pan after impregnation has taken place 

shave been tried. Some operators leave the eggs in the pans as first taken with the 
milt for two or three minutes and then add water, after which they are left to stand 
in the pan until they separate, when they are washed clean, taken to the hatching 


a A manual of fish culture, based on the methods of the United States Commission of Fish and Fisheries, 
revised edition, p. 10-12. 
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house, and placed in the troughs. Others pour the contents of the several pans— 
eggs, milt, and all—into a large can after the eggs become impregnated, and when the 
eggs separate the contents of the can are poured into the hatching troughs, trusting 
to the current in the troughs to wash the milt from the eggs. At Baird. water is poured 
on the eggs a few moments after they become impregnated, after which they are left 
perfectly quiet until they separate, which, in water of the temperature of the McCloud 
River in September, 52° to 53°, takes about an hour. The pans, in the meanwhile, 
are put in a trough filled with river water to keep them from becoming too warm. 
After the eggs separate they are carefully washed and are carried in buckets to the 
hatching house, where they are measured and placed in the hatching trays. 


Mr. Bower” has the following to say as to the loss by concussion 
and the proper method of preventing same: 


Coincident with the absorptive period in salmon eggs is an adhesive stage varying 
with the temperature from one to two hours, when the eggs are exceedingly sensitive. 
This is the so-called period of water hardening. Under no circumstances should the 
eges be handled during this stage, nor should they be subjected to the slightest con- 
cussion. Repeated tests have demonstrated conclusively that even allowing the 
buckets containing the eggs to stand on the same platform where spawning operations 
are being carried on results in considerable loss. 

To guard against this, the buckets should either stand on the bottom of the stream 
or else on a platform in every way independent of and having absolutely no connec- 
tion with the main platform. To some this may seem like a small and irrelevant 
consideration, but strict observance is certain to reduce the loss by at least 2 or 3 per 
cent. During the process of water hardening the buckets should be partly sub- 
merged to properly regulate the temperature. 

Due caution must be observed not to move the eggs until water hardening is com- 
plete. After a little experience the operator can readily tell, upon carefully inserting 
the hand and finding the eggs free and hard and no longer soft and velvety, even 
toward the bottom of the bucket, that they may be moved to the hatchery without 
fear of loss. 

HATCHING APPARATUS AND METHODS.® 


The hatching apparatus generally employed on this coast is 
pretty much of the same pattern and is described as follows: ° 


The hatching apparatus generally employed on the Pacific coast in salmon propaga- 
tion consists of a combination of troughs and baskets. The troughs in common use are 
the so-called ‘‘Williamson troughs,” which are 16 feet long, 12, or 16 inches wide, 
and 6} inches deep. The troughs are arranged in pairs, and usually two or three 
pairs are placed end to end on different levels. The fall of water in each trough is 14 
inches. The troughs are divided by double partitions of wood or metal into com- 
partments just enough longer than the baskets to enable the latter to be raised and 
lowered and to be tilted slightly. The essential feature of these troughs is that at 
the lower end of each compartment a partition, extending entirely across the trough, 
reaches from the bottom almost to the top, and another similar partition at the upper 
end of the compartment reaches from the top almost to the bottom of the trough, 
each set of partitions being about an inch apart. The water is consequently forced 
to flow under the upper partition and over the lower partition, and to do this it must 


a Sn nnn ne Emenee 

a Fish culture in Alaska, by Ward T. Bower. Alaska Fisheries and Fur Industries, 1911. United States 
Bureau of Fisheries, document no. 766, p. 81, 82. 

bd At some of the Alaska hatcheries quite large baskets, some holding as many as 103,000 red-salmon eggs 
are used. 

c Manual of fish culture, based on the methods of the United States Commission of Fish and Fisheries, 
revised edition, p. 12, 13. 
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necessarily ascend through the tray of eggs. The troughs are provided with canvas 
covers stretched upon light frames and made sunlight proof by saturation with 
asphaltum varnish, and their interiors are thickly coated with asphaltum. 

The egg receptacles are wire trays or baskets about 12 inches wide, 24 inches long, 
and deep enough to project an inch or two above the water, which is 5 or 6 inches 
deep in the troughs in which they are placed. Into each of these baskets 2 gallons 
of salmon eggs, equivalent to about 30,000, are poured at a time. The eggs suffer no 
injury whatever from being packed together in this manner, the water being supplied 
in a way that forces it through the eggs, partially supporting and circulating through 
them. The meshes are too small to ee the eggs to pass through, although the fry 
are able to do so. 

The advantages of this appa and method are: 

(1) The top of the tray or basket is out of the water and always entirely dry; con- 
sequently, in handling it, the hands are kept dry. 

(2) By tilting one end of the tray up and down a little or by lifting it entirely and 
settling it gently back again in its place the bad eggs will be forced to the top; thus a 
feather is not required in picking over the eggs and the injuries very often inflicted 
with it are avoided. 

(3) The top of the tray being above water, the eggs can never run over the top nor 
escape in any way, which is a great advantage over the shallow form of tray. © 

(4) There is economy of space; 30,000 to 40,000 eggs can be placed in each basket, 
provided a sufficient quantity of water is available. Two troughs 16 feet long and 1 
foot wide will by this method carry about 500,000 salmon eggs. The deep trays may 
be filled at least half full of eggs, and thus 10 times as many eggs can be hatched in 
the same space and with the same supply of water as by the old method. A good but 
gentle circulation is continually maintained through the eggs. 

(5) The deep-tray system is admirably adapted to getting rid of mud that has col- 
lected on the eggs, for all sediment accumulating about them can be easily removed 
by gently moving the tray up and down a few times in the water; but if the deposit of 
mud on the troughs becomes so excessive as to be unmanageable, a false bottom of 
wire cloth or perforated zinc can be placed in the troughs at a suitable distance above 
their real bottom, leaving a space of about 1 or 14 inches between the wire cloth and 
the trough bottom. By this means the mud that comes into the trough will sift down 
into the space below the wire cloth entirely out of the way of the fish, the movements 
of the fish themselves helping very much to produce this result. Should the accu- 
mulation of mud in the space below the false bottom of the trough become too great, 
it can easily be sluiced out in various ways. 

When quinnat salmon ‘eggs are simply to be matured for shipment, hatching trays 
with one-fourth or one-fifth inch square mesh will answer the purpose, but when the 
eggs are to be hatched in them, every alternate strand of wire running lengthwise, 
or, better still, every second and third thread, should be left out in order to form an 
oblong mesh through which the newly-hatched fry, after separating themselves from 
the unhatched eggs, can escape from the hatching trays into the trough below. 

At Baird eggs kept in water averaging about 54° F. hatch in'35 days. The allowance 
of 5 days’ difference in the time of hatching for each degree of change in the water 
temperature is approximately correct. 

For the first few days the eggs of the quinnat salmon are very hardy, and at this 
time they should be thoroughly picked over and the dead ones removed as far as 
possible before the delicate stage during the formation of the spinal column comes on, 
so that during that critical period they may be left in perfect quiet. As soon as the 
spinal column and the head show plainly, the eggs are hardy enough to ship, but when 
there is time enough it is better to wait a day or two until the eye-spot is distinctly 
visible, after which time the eggs will stand handling and may be safely shipped if 
properly packed. 
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HANDLING EGGS IN HATCHKRY.¢ 


At some of the Bureau’s stations where salmon eggs are handled it was the custom 
until a few years ago to ‘‘bury”’ the eggs or leave them undisturbed (aside from picking 
once the day after spawning) for two or three weeks after putting them in the baskets. 
The result was that they were in some instances literally buried under and in such a 
mass of mud and sediment that many eggs were killed. ‘Discontinuance of the prac- 
tice resulted in a very appreciable improvement. 

When the water is so turbid as to cause a heavy deposit of sediment, it is better to 
go over the eggs occasionally, even through the critical stages of development, or 
until the line of the fish is well formed. Of course the eggs must be handled with 
utmost caution at all times, but owing to their extreme sensitiveness during the two 
or three days following the closing of the blastopore and until a perceptible curve 
shows in the tail, they should be left entirely untouched. It soon becomes easy to 
determine the stage of an egg’s development by holding it up to the light between the 
thumb and forefinger. In the absence of cautious and skilled operatives and unless 
the water is roily for an extended period, it is undoubtedly better to let the eggs 
remain undisturbed until the curvature of the tail is visible to the unaided eye. 
The accumulation of a moderate coating of sediment which readily washes off is not . 
injurious. In a few instances it has become necessary to handle the eggs during the 
tender stage to arrest the spread of fungus, but where the water supply is reasonably 
well adapted to fish-cultural purposes such a course is rarely if ever necessary. 


REMOVAL OF DEAD EGGS BY THE USE OF SALT SOLUTION. 


Among the most noteworthy advances in fish-cultural methods during the last few 
years has been the use of salt as an aid in the removal of dead eggs. The development 
of this process has extended over a period of several years, but it is more during the 
last year or so through the efforts of L. E. Baldridge, of the Yes Bay station, that it 
has reached a high degree of efficiency. 

Compared with the time-honored process of picking by hand, there are marked 
advantages in using the salt solution, and chief among these is the great saving of labor. 
It is estimated that if the eggs happen to be of not more than mediocre quality it 
would take at least 20 pickers to remove as many dead eggs as could 2 men using the 
salt solution. Moreover, the operation is much more thoroughly performed in the 
latter process than is possible in picking by hand. 

Another advantage of using the solution is that it is possible thoroughly to clean 
the eggs. This greatly reduces any loss through contamination and infection resulting 
from the decomposition and fungous growths which inevitably follow the long-con- 
tinued presence of dead eggs that in the hand-picking method frequently escape 
attention. Even when utmost care is taken to pick out all dead eggs, fungoused 
masses will occasionally appear. This condition is rarely observed when the salt 
solution has been used, and it undoubtedly means that in the aggregate many eggs 
are saved. Still another point in favor of the solution, it is generally believed, is 
that it acts as a tonic or stimulant to the good eggs while at the same time as a deterrent 
to the growth of fungus. Again, in picking by hand there is apt to be loss by move- 
ment of the eggs during delicate stages of development; and the oft-repeated insertion 
of egg tweezers, which are bound to touch other eggs, undoubtedly at times results 
in injury. ; 

Recent experience has demonstrated that the solution may be applied effectively 
to eggs freshly taken as well as those in more advanced stages of development. 


a¥ish culturein Alaska. By WardT.Bower. Alaskan fisheries and fur industries, 1911. United States 
Bureau of Fisheries, document no. 766, p. 81, 82. 
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The principle of the salt bath is simply that the specific gravity of the good eggs is 
greater than that of the bad eggs, hence upon being placed in the salt solution the 
good eggs sink and the bad remain afloat and are easily removed. It is vitally essen- 
tial to the success of the undertaking that the solution be of the proper strength, and 
it is for this reason that the beginner is apt to become discouraged. If the solution is 
too weak all the eggs, both good and bad, will sink, while if it is too strong all will 
remain afloat. The margin of the proper density is sd narrow that in the operation itis 
necessary every few minutes to strengthen the solution by adding more salt or brine, 
otherwise the small amount of fresh water which adheres to a basket of eggs as it is 
lifted from the hatching trough into the solution will affect unfavorably the results 
when treating succeeding baskets. Experience and careful observation, however, 
will soon make it possible for the operator accurately to judge when to add a bit of the 
stock solution. It is a convenience, of course, to have a salinometer at hand when 
preparing the solution. Itiscommonly the practice as an aid in preparing the solution 
to test it occasionally with a few eggs. 

Highly successful results in using the solution with red salmon eggs have Keon 
attained at the Yes Bay station, and a detailed description is accordingly given of the 
methods pursued at that place. 

The chief item of equipment consists of a water-tight wooden tank 4 feet long, 24 
feet wide, and 10 inches deep for holding the solution in which the eggs are immersed. 
Before each basket is immersed it is necessary that the surface of the solution be 
perfectly quiet, for any ripple or current will tend to disturb the buoyant effect of the 
solution upon the eggs. Therefore it was found of great convenience last winter to 
use a floating frame made of half-inch material 6 inches wide fastened together verti- 
cally and at right angles, thus forming open squares about 6 inches either way. After 
each basket of eggs is lifted from the salt bath this frame is placed in the solution to 
stop all motion of the water, being pushed down until it is almost submerged and held 
firmly against the side of the tank for afew seconds. Upon being carefully withdrawn 
the solution is quiet and the next basket of eggs may be immersed without further 
delay. 

Another piece of equipment is a feather fan with which gently to push the floating 
dead eggs away from over the submerged basket into which the good eggs have settled. 
Unless the dead eggs are quickly moved they too will sink. A feather fan made by 
fastening eagle feathers to a thin strip 8 inches long by 14 inches wide works much 
more satisfactorily for this purpose than a wing. An ordinary hand scaff net about 
12 by 14 inches in size for removing dead eggs from the tank, a dipper, and a bucket 
complete the outfit. Wood and metal surfaces in all equipment should be well 
coated with asphaltum or some similar preparation. 

At Yes Bay as soon as five or ten million eggs are far enough advanced to stand light 
concussion the baskets are lifted out of the troughs and the eggs are stirred thoroughly 
with the hand, which causes practically all of the unfertile or empty eggs to turn white. 
As soon as the line of the fish shows plainly when held up to the light and there is a 
distinct curvature to the tail, the eggs are sufficiently well advanced in development 
to stand stirring. After this process the baskets are returned to the troughs and allowed 
to remain three days, for when first turned the unfertile eggs are about as heavy as the 
good eggs and consequently would sink if the salt solution were applied at once. 

On the fourth day after stirring, everything being ih readiness, five or six baskets are 
removed from a trough and set on top to drain. Aftera few moments a basket is grasped 
at each end and is lowered into the tank containing the solution until the liquid comes 
through the eggs. A light shake is then given to level up-the eggsin the basket. Next, 
slowly and very gently, the basket is lowered until the brine comes almost to its rim 
and is held perfectly still fora moment. All the eggsin the basket will rise, but soon 
the good eggs wiil begin to sink, and presently, if itis a basket of poor eggs, the surface 
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will be completely covered with bad eggs. Now, without the slightest jar, the basket is 
lowered far enough below the surface to permit an egg to float over the rim. The bad 
eggs will immediately start toward the edges of the tank. After a few seconds the ~ 
basket is gently lowered until it rests upon the bottom. The remaining dead eggs are 
then brushed away from over the basket by means of quick, short, and light strokes of 
the feather fan; long, sweeping strokes are to be carefully avoided. One end of the 
basket is then gently raised until it is above the surface of the brine and the basket 
is drawn toward the end of the tank and out from under the floating dead eggs. At 
the same time the fan is used with the other hand to aid in moving any of these floating 
eggs to one side. The fan is then dropped and the lower end of the basket is grasped 
and the whole is quickly raised out of the solution. The basket is set at an angle on 
the tank for a moment to drain and is then carried to the hatching trough. The 
attendant lifts out another basket to drain along with the four or five others originally 
removed and returns to the tank of brine with the basket that has been draining the 
longest. 

While this is being done the other operator skims the dead eggs off the surface of the 
brine and places the frame described above in the tank for a moment to stop all motion 
of the solution. After five or six baskets have, been treated, any eggs that have settled 
to the bottom of the tank are removed, as they absorb and weaken the brine. It is 
necessary, as earlier mentioned, to add a little fresh brine after handling each basket. 
The eggs should be as clean as possible, as the solution will not be effective when it 
contains much sediment. ‘A 1-inch hole with plug in one corner of the tank is con- 
venient for drawing off any deposit of this character. Should failure occur in treating 
a basket of eggs, as, for example, if by sudden jar they are all caused to sink, or if the 
brine is too weak or too strong, the basket must be put back in the hatching trough, 
as it will not respond to treatment again the same day. 

At Yes Bay last winter a large portion of the 72,000,000 eggs were thoroughly cleaned 
up at one handling. Two men ran as many as 10,000,000 eggs through the salt bath in 
asingle day. Itis customary on the day after treating the eggs to have them gone over 
so that if any dead eggs remain they may be picked out by hand. This, however, 
requires very little time, as but few dead eggs are found. No alarm need be felt if the 
eggs seem to shrink as a result of the immersion, for they will soon resume their normal 
size upon being replaced in fresh water. 

The use of the salt solution has been extended lately to the handling of lake trout 
eggs in Michigan and Minnesota, and there appears to be no reason why it is not equally 
well adapted to the eggs of other salmonoids. Certainly its many advantages commend 
further experimentation in this direction. 


The eggs of the salmon hatch very gradually at first, only a small 
proportion coming out the first day, but the number,increases daily 
until the climax is reached, when large numbers of young burst 
their shells in a single day. As at this time the vast number of dis- 
carded shells are apt to clog up the guard screens at the outlets of 
the troughs, great care and vigilance is necessary to prevent this by 
thoroughly cleansing them frequently. 

The hatched fish easily slip through the oblong mesh in the bottom 
of the trays into the space below. They should be assisted in doing 
this by gently raising and lowering the tray at intervals, care being 
taken not to raise them out of the water. 

After they are all hatched out and in the bottom of the troughs, 
about the only danger to guard against is that of suffocation. They 
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frequently crowd together in heaps and dig down under one another 
until some of them die for want of running water, which is less than 
an inch away from them. The best remedy in such a case is to thin 
them out. 

John Pease Babcock, Assistant to the Commissioner of Fisheries 
of the Province of British Columbia, in 1910 advanced a novel sug- 
gestion. that freshly fertilized eggs buried under sand and gravel 
immediately after would produce strong healthy fry at less cost than 
under existing hatching methods, and that fry so produced are 
stronger and more capable of resisting the attacks of their active 
enemies. 

The short, but interesting, account of his experiments is reproduced 
entire. 


In writing of the propagation of salmon and trout, some authorities state that con- 
siderable loss is occasioned in natural propagation by many of the eggs becoming 
embedded in sand and gravel; that all the eggs so embedded are lost. 

Observation and experiment in the propagation of Pacific salmon and trout for a 
considerable period lead me to advance the theory that in natural propagation only 
those eggs which become embedded beneath several inches of sand and gravel pro- 
duce alevins which live to attain the fry stage; and that those eggs which are not 
covered by several inches of sand and gravel are either consumed by active aquatic 
enemies or destroyed. by vegetable molds, commonly termed ‘“‘fungus.’’ 

My experiments have demonstrated that the burial of freshly fertilized eggs of the 
nerka and other Pacific salmon does not smother them; that eggs so treated not only 
live but hatch; and that if they are covered to a sufficient depth the alevins produced 
survive and possess the instinct and power to work their way gradually to the surface; 
that if buried beneath 5 or 6 inches of sand and gravel such eggs will hatch, and 
the young will work their way up through the sand and gravel to the surface, and that 
by the time they emerge, have absorbed their sacs and are then exempt from the 
attacks of vegetable molds. 

Eggs buried under 1 or 2 inches of sand and gravel produce alevins that work 
their way up to the surface before the sac is absorbed, and upon reaching the surface 
are subject to attack by vegetable molds, and a very large percentage are thus de- 
stroyed, as well as by the more developed forms of aquatic life. 

Eggs buried to a depth of 3 inches produce alevins that work their way to the surface 
so gradually that by the time they reach the surface their sacs are so nearly absorbed 
that many, but not all, resist the effects of fungus. Alevins from eggs buried beneath 
jess than 4 inches of sand are liable to reach the surface while the sac is so thinly 
covered that few, if any, survive the effects of fungous growth. 

The spawning beds of Pacific coast streams from California to Alaska (to which my 
observations have been confined), where the salmon spawn in numbers are, during 
and after the spawning period, covered with more or less vegetable molds. These 
molds are particularly common in the beds of streams where great numbers of salmon 
have spawned and died. Every experienced fish culturist knows that most waters 
carry great numbers of spores of fungi, and how difficult it is to prevent eges and 
alevins from being attacked and injured by their growth. I believe that in natural 
propagation fungous growths destroy more salmon eggs and alevins than all other 
causes combined. The vegetable molds of Pacific streams are not active beneath 
the surface of the beds of streams. Salmon eggs cast therein, if even thinly covered 
with sand, are not injured by them. These molds do not affect the fry that have 
nearly or entirely absorbed their sacs, but they are deadly if permitted to attach 
themselves to either the eggs or the alevins. 
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My experiments along this line lead me to express the. opinion that by the burial 
of freshly fertilized salmon eggs under 6 or 7 inches of sand and gravel strong healthy 
fry can be produced at less cost than under existing hatching methods, and that fry 
so produced are stronger and more capable of resisting the attacks of their active 
enemies. 

I trust that this short statement of my experiments in the burial of salmon eggs 
may be deemed of sufficient economic importance to stimulate fish culturists generally 
in experimenting along similar lines. Those who do will perhaps experience some 
difficulty at first in the covering of a large number of eggs. Experimenters will find 
that after preparing suitable beds of sand and small gravel the eggs can be evenly laid 
and held until covered, if the surface of the bed is first thickly indented with cells a 
little deeper than the eggs. This can be readily accomplished by stamping the bed 
with a board covered with projections or pegs of suitable size. 

My experiments suggest that in the near future most of the buildings and hatching 
apparatus now used in the propagation of salmon and trout will be dispensed with; 
that after the eggs have been expressed and fertilized, instead of being placed in wire 
baskets in hatcheries, they will be buried beneath the sand and gravel of the beds of 
natural or prepared streams, and that with the exception of watchmen to protect 
them, little or no other labor will be required. 


FEEDING AND PLANTING THE FRY. 


For some time the fry remain at the bottom of the trough, but 
when the yolk sac is nearly absorbed they rise from the bottom and 
begin swimming. As a rule the fry are planted about the time the 
yolk sac is absorbed, thus obviating the necessity for feeding them. 
Some experts advise planting young red salmon when the umbilical 
sac is about two-thirds absorbed, which is the time when the fish 
begin to swim up freely. With the temperatures prevailing at the 
Alaska hatcheries, this means that the fry must be held at least four 
or five weeks after hatching. 


PACKING EGGS FOR SHIPMENT. 


In packing salmon eggs for shipment it is the custom at the Bureau 
of Fisheries’s hatcheries to use a packing box made of one-half inch 
pine, 2 feet square and 1 foot deep.? 


At the bottom is placed a thick layer of moss, then a layer of mosquito netting, then 
a layer of eggs, then mosquito netting again, then successive layers of moss, netting, 
eggs, netting, and so on to the middle of the box. Here a firm wooden partition is 
fastened in and the packing renewed above in the same manner as below. The cover 
is then laid on the top, and when two boxes are ready they are placed in a wooden 
crate, made large enough to allow a space of 3 inches on all sides of the boxes. This 
space is filled with hay to protect the eggs against changes of temperature, and, the 
cover being put on the eggs, they are ready to ship. In the middle of the crate an 
open space about 4 inches in depth is left, between the two boxes of eggs, for ice. 
As soon as the crates arrive at the railway station this space, as well as the top of the 
crate, is filled in withice. Recent experiments show that salmon eggs can be packed 
and safely transported to considerable distances when they are first taken. 


a Some experiments in the burial of salmon eggs—suggesting a new method of hatching salmon and 
trout. By John Pease Babcock. Trans. Am. Fish. Soc., 1910, p. 393-395. Washington, 1911. 

b A manual of fish culture, based on the methods of the United States Commission of Fish and Fisheries. 
Revised edition, p. 14. 
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For many years it was the custom to plant the fry as soon as they 
had absorbed the yolk sac, a period of about 30 days. A few thou- 
sands were sometimes raised to the fingerling, yearling, or adult 
stage, more as a curiosity than anything else. No particular diffi- 
culty was experienced in raising these fish, but the expense entailed 
in feeding them for a prolonged period, and the impossibility of domg 
so unless large ponds were constructed at great expense for the pur- 
pose of holding them during the feeding period, prevented the general 
adoption of the rearing system. 

For some years certain fish culturists had contended that the plant- 
ing of fry just after they had absorbed the umbilical sac was an . 
economic mistake, claiming that at this age they were weak and com- 
paratively sluggish in their movements, and would fall easy prey to 
their numerous fish, bird, and other enemies. The late Robert D. 
Hume, who built and operated a hatchery on the lower Rogue River, 
also one on the upper Rogue River, which the United States Bureau 
of Fisheries operated for some years, was one of the first to take up 
the rearing of salmon fry on any scale. 

In time these objections bore weight, and afew years ago the con- 
struction of ponds in which fry could be held and fed until they had 
reached a size which would insure them at least an even chance for 
their lives was undertaken all along the coast except in British 
Columbia, with the result that to-day there is pond capacity for about 
one-half of the total capacity of the various hatcheries. 

Most of the nursery ponds have been constructed near the hatch- 
eries and usually comprise oblong trenches dug in the earth and 
walled with cement and stone. 

In Oregon the State authorities found that the best results in pond 
rearing were obtained by using creek or natural ponds, which were 
made by placing dams across the small streams in the vicinity of the 
hatcheries. When first taken from the hatching troughs the fry are 
placed in the artificial ponds until the danger from spring freshets in 
the small streams is over, when the fry are transferred to the natural 
ponds, where the continual flow of fresh water, and the logs, rocks, 
etc., which provide shade and shelter, afford more natural conditions, 
anal in which the natural food of ane fry supplements the sligell 
food provided by man. 

The young fry show when they are ready to feed by darting to one 
side or the other when small particles of food are dropped in the water 
and float past them. For the first few weeks they should be fed 
regularly and as often as six times a day, and the earlier in the day 
the feeding begis and the later it continues at night the better. 
Two hours after feeding they will be found to be ravenously hungry, 
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and as they grow much faster for frequent feeding great care should 
be taken to see that they are well fed. If not fed sufficiently they 
will bite at one another and cause more or less mortality among 
themselves. 

A big advantage in connection with the use of natural ponds is the 
comparatively small expense involved in providing for them as com- 
pared with the large expense involved in the construction of cement 


ponds. 
FOOD. 


In feeding salmon fry almost every conceivable food has been 
utilized. By universal consent liver is conceded to be the best food 
_ for the fry, as it can be ground finer than other foods and the blood 
which it contains is highly nutritious. At many places, however, it 
is impossible to secure liver, while its cost when available is generally 
prohibitive. 

The food used is generally that most available and which experi- 
ence has shown that the fry like and upon which they thrive, 

In Oregon @ it has been found that the extremely young fry thrived 
on a mixture of ground dried salmon and mush (composed of. mid- 
dlings and other wheat products). Milk curds from near-by cream- 
eries also proved satisfactory. The older fish are fed on ground. 
smelt, lamprey eels, spent salmon, both dried and salted, and offal 
from the canneries, some loose and some packed in 1-gallon cans. 


SALMON HATCHERIES ON THE PACIFIC COAST. 


Below is shown a list of the salmon and steelhead-trout hatcheries 
operated on the Pacific coast during the year 1915: 


Hatcheries. Collecting stations. Hatcheries. Collecting stations. 


U.S. BUREAU OF FISHERIES— 


U. S. BUREAU OF FISHERIES. Sonne 
Alaska: Sane se Wesine ton: a 
agle Lake. aker Lake........-.-.-. 
Afognak..-...-2-+-+-+--- Uganik Lake. Birdsview.-.-.... ss 
NiesiBayiececoesscaccie cre Ketchikan Creek. Darrington... 
California: Day Creek... 
Baird eee were cals oe Duckabush. ... 
Battle Creek... Mlabott----.2.. 
Hornbrook... a8 Qinleenesseeereetesas Bkiate 
Mill Creek. .........-.--- Sulltame supe eee seen. 

Oregon: ‘ Big White Salmon....... 
@lackamastensccescseeere Eagle Creek. Little White Salmon..... 
Applegate......---------- Hagia sand Tanner STATE OF CALIFORNIA. 

Illinois River-..--........ Sisson eee ae ee ie 
Lower Rogue River...... Brookdalege eee. coe ee cece 
Rogue River .........-..6 Price Creek. .....-.-..2-.-.-- 
Willamette River........ Wika aye ei Lg S5, Gae a Snow Mountain. 


@ Rearing and feeding salmon fry in Oregon. By R. E. Clanton. Trans. Pac. Fish. Soc., 1914, p. 91-94. 
Seattle, 1915. 
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Hatcheries. 


STATE OF OREGON. 


Collecting stations. * 


Hatcheries. Collecting stations. 


STATE OF WASHINGTON—Con. 


Wallowa River...--.-.--.--. Upper Sane River. || Wind River................-. 
McKenzie River............-. Lower Sandy River. |} Chehalis. ................-.-- 
« Salmon River. ...2....0.....6 Humptulips. . soncden deed ses 
Jeroyouatsyyp ill he Ss Willapac ss SMe eet Gani 
Vain River (eyeing sta- Cold Wes (Clarke County).. 
ion 
Klaskanine......-...-.-- poe DOMINION OF CANADA. 
Willamette River (eyeing 
station). Granite Creek...........-.... 
Eagle Creek......-.-. o- Pemberton. sess ee cscs ee oe 
Snake River eidaha) Harrison Lake seei. 225222222 
Tillamook..-.....-- Shuartpaketewese yee eee LS 
Yaquina . - Skeena River.-.-............ 
Siuslaw - -. Babine Lake................. 
Umpqua.. eee ceneencene Ie herds Gall le] Ae aes 
South Coos........----------- Fraser River-- 2-2 025.52--52- 
@oduille sas cecsacseete se Anderson Lake............... 
INGE EYS So s52 ee ncor Jno eeennenens Kennedy Lake............... 


Cowichan Lake.............. 


PROVINCE OF BRITISH COLUM- 


Dungeness Bie 

UD plaka a eee i ene ee ae Seton Lake... -............... 
Green River... ........------. 

Green River (eyeing station). BRITISH COLUMBIA PACKERS 
INOOKSak see se eons te ASSOCIATION. 
Nooksak River, north fork... ; 

Nooksak River, south fork... Nimpkish hake.............. 
(itech saee Wes fa ewes 

Shaan nas sos Cee ee ae ALASKA (PRIVATE HATCH- 
PKA RIVET 2305. os bie ca cece ERIES). 
Skokoniichiaee eee bose lee Alaska Packers Association: 
SUOMGMISN ss 5. Se snes 4 nile < Fortmann. 

Slanulipeessces sesoeeee tees ee Karluk. f i 
Stillaguamish .-.........-.... Northwestern Fisheries Co.: 
Chinook eee Quadra. 
Kealamaeuceses- Hetta. _ 

Lewis River. - North Pacific Trading & 
Pateros-Methow. Packing Co.: 
Wenatchee.. Klawak. 

Tilton River. - 


GENERAL STATISTICS. 


Distribution of fry, etc.—In the following table is shown by years 
and species the distribution in Pacific coast waters of fry, fingerlings, 
yearlings, and adults from 1873, when the first hatchery began oper- 
ation, to 1915, inclusive. The figures on fingerlings, yearlings, and 
adults are not as complete as could be wished, this being due to cer- 
tain of the State fish commissions not separating them from the fry 
in the published results. 

The table shows the enormous total of 6,291,011,445 fry and 
26,290,421 fingerlings, yearlings, and adults as having been deposited 
in local waters since the inception of the work on this coast. Of 
these nearly one-half were sockeye, or red salmon, followed by chi- 
nook, or spring, coho, or silver, chum, steelhead trout, and humpback 
salmon in the order named. 

This table does not show the large number of eggs, fry, etc., shipped 
from the coast hatcheries to other sections of the country and to 
various foreign countries. These appear in the tables shovn under 
the various States, Provinces, and Territories. 
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AMERICA, IN SPECIFIED YEARS. 


Chinook, king, or,spring. 


Years. 


Fry. 


4,299, 000 
10, 825, 950 


73, 684, 076 
56,773, 351 
33,974, 064 


161, 530, 963 
143, 714, 117 
167, 745, 494 
124, 578, 390 
135, 447, 179 
88, 188, 707 
97, 361, 532 
80, 570, 265 
101, 810, 515 
112, 008, 886 
133, 271, 477 
149; 666, 221 


1, 988, 419, 287 


i 


Fingerlings, 
yearlings, 
and adults. 


Coho, or silver. 


280, 000 
910, 000 


Finger- 
lings, 


yearlings, 


Chum, fry. 


DiIsTRIBUTION OF SALMON F Ry, ETC., IN THE Pactric CoASTAL STREAMS OF NortTH 


Humpback, . 
or pink, fry. 


2,165, 797 
16,949 
225 

11, 700 

1, 405, 860 
2,571, 711 
9, 875, 745 


17, 004, 785 


189, 000 
13, 925, 104 
20, 047, 935 
41, 436, 123 
34, 460, 291 
23, 894, 026 
30, 743, 492 
47, 356, 449 
44 426, 380 
54, 108, 557 
50, 648, 674 
45, 863, 952 
52, 869, 759 
66, 087, 446 
79, 313, 839 
67, 682, 576 
92) 926, 831 


767, 468, 571 


10, 301, 760 


16, 478, 280 |... 


9, 937,390 
10, 012, 390 


35, 792, 440 
16, 623, 984 
63, 088, 372 


676, 600 


210, 498, 966 


969, 990 
4, 224° 955 
31; 920, 662 
10, 000 

2, 251,340 
460, 150 
34, 205, 460 
1, 888 

39, 685, 814 
7, 867, 484 


122, 118, 840 
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DIsTRIBUTION OF SALMON Fry, BTC., IN THE Pacrric CoasTaL STREAMS OF NortH 
AMERICA, IN SPECIFIED YEARS—Continued. 


Years. 


See eee 


Sockeye, red, 


Fry. 


1, 800, 00 
2,625, 000 
4) 414,000 
5, 807, 000 
4, 419, 000 
6, 640, 000 
3, 603, 800 
6, 000, 000 


6,274,000 |. 


8, 504, 000 
11, 681, 000 
15, 868, 000 
18,374, 440 
29,916, 000 
15, 761, 000 
29, 590, 000 
19, 901, 253 
72, 679, 000 
89, 398, 789 
70,710, 200 

119, 963, 200 

23, 037, 442 

278, 018, 450 

230, 528, 455 

239, 251, 146 

396, 215, 795 

257, 463, 497 

324, 325, 768 

242,146, 069 

261, 365, 781 

198, 910, 010 


or blueback. 


Fingerlings, 
yearlings, 
and adults. 


8, 369, 830 


3,145, 192, 093 


8, 369, 830 


Steelhead trout. Total. 
Finger- Finger- 
lings, lings, 
Fry. yearlings, Fry. yearlings, 
and and 
adults. adults. 
Pe PAD Le hs Ns tn 520; 000M pai Pe aias 
EAC GE NAM eM 8507 0000 era eee 
EAR al a PRP WPS ON D250, 000n| hee pues ae 
LR WN ME TT 25 000;,000))| a anes 
Para fine aes eee Le AM 0 250005000) ) p22 an Sea es 
Sy bce Hiprarey BSE eh EAN QDS 23020 ha we eeiennee 
AoW eR AT ia Sa 97 5/6;000 |222 221222 
CE a a a A ED A (AS Ea 4059, 2904 |i ke aC ReN 
Mal 03 es ae Oy (LA Ck ig See 4 O74 (90) ote ewe 
WE yO AS ite le 30915750) i aes 
I SE ee CU eth 6005000) fee esas 
DANI VR CR a 1,800,000]._........- 
BT A RR CO WN Dap a Pa etd (0.0) |e a aa 
TUE SAU a Vice ESS 4,614,000 |..........- 
SARE S SER, Ee Pe Laas SiO Us laos 
TRL PAREN hel Oat bs 125587,,000) 222 seas 
RON ELE mes ERs TUS CRUE GIG ean ae 
RRS BA DE ST2 S00) |Sameuen ne 
Maid aaa 10, 299, 000 25, 000 
We SRL RERN ii IO S9SS 50) Ropers 
353, 500 D7 DOD VAO0 eee eee 
Pane as oa 19, 049, 000 560, 000 
107, 808 |_. 41,556, 841 807, 150 
262, 000 DO SOSON G20 IF saree aes 
650, 000 95,250;,076 |i. 22) see 
8, 625 OU OO eee eee 
PAVE IAD) eo De SP iy Misty LSE a a 
O92 Ou moe eereee a 94, 699, 932 1, 668 
By 24a 9487 eee DOE TAS S58 Ih | nue sehen 
4,509, 641 37,033 213, 939, 500 37, 033 
AO TA920) Poe 260,864,906 |.........-. 
Bos), (7S) Janek bee oe 298, 226,484 |.......2.2, 
6, 725, 965 24,383 458, 104, 140 147, 663 
56201403) |e mui che 412,996,968 |........:.. 
ASST sOllolesamasesne 462,184,874 | 2,165,797 
CEI RE TISIER AAA aE Be 394, 097, 305 16, 949 
11,368,446 |.......... 561, 668, 565 225 
WAS OOF TAZ, Sea aL s _.| . 419,795, 138 11, 700 
12,710,382 | 177,790 | 543,824,521 | 1,699, 950 
16,654,906 |_.1......- 485,918, 028 |.......---- 
THT Bats. WL OS 530,349,190 | 2,571,711 
PLY OXON) | iN ial eh 535,401, 818 | 18,245,575 
137,698,819 | 239,206 | 6,371,396,578 | 26, 290, 421 


Output of Bureau of Fisheries hatcheries.—The table below shows 
by years and species the combined output of the various hatcheries 
of the United States Bureau of Fisheriés on this coast. The greater 
part of the egg output was to various State hatcheries on the Pacific 
coast, more particularly those belonging to the State of California. 
The total figures show that since the Bureau began operations on 
this coast it has distributed 966,240,303 eggs, 603,076,619 fry, and 
31,176,283 fingerlings, yearlings, and adults. 
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Oureut or Paciric Coast SALMON HatTcHERIES OWNED BY THE UNITED STATES 
Bureau or Fisueriss, 1872 To 1910. 


Chinook, king, or spring. 


Coho, or silver 


d ! Finger- Finger- 
Year ending June 30— lings, lings, 
Eggs. Fry. yearlings, Eggs. Fry. yearlings, 
and and — 
adults. adults. 
CSPOT LOD) pares ars ees | FART cel ke 
1400S COO) Seen ee eee 
4, 155, 000 850, 000 
6, 250, 000 1, 750, 000 
5, 065, 000 1, 500, 000 
4,983, 000 2, 000, 000 
7, 810, 000 2, 500, 000 
4, 250, 000 2, 300, 000 
3, 800, 000 2, 000, 000 
4, 300, 000 3, 100, 000 
CERO es 3,991, 750 
A ais Sa we 776, 125 
3, 450, 000 6, 000, 000 
2, 554, 000 2, 860, 475 
3, 688, 000 5, 678, 525 
2, 902, 000 1, 647, 900 
3, 530, 000 5, 290, 100 
7, 500, 000 651, 500 
3, 699, 000 500, 000 
2, 798, 500 3, 547, 850 
18, 232, 590 9, 828, 095 
30, 605,000 | 39, 950, 698 
32, 618, 000 9,366, 366 |. 
7,411,000 | 14, 287, 264 146, 824 
11, 615, 036 7, 987, 107 302, 041 
19,446,410 | 29, 340, 308 4949530) |Naoeume 
16, 160, 177 23, 845, 956 B 1819 3 OO eee 
75, 217, 354 35, 006, 988 3, 984,645 |.......... 
96,055,765 | 21, 620, 292 USO 513) | een 
115, 648, 145 20, 797, 543 6, 445, 574 300 
78,587,705 | 17,567, 092 3, 636, 952 |_..._.-... 
68, 520,550 | 24,998,185 | 2,165, 797 296,000 | 13, 420, 714 57, 932 
38, 859, 265 | 20, 177, 286 16, 949 272, 000 9, 470, 925 |.....----- 
38, 306, 709 15, 682, 064 225 275, 000 10; 888,025 |. eee ene 
37, 314, 514 16, 659, 684 211, 700 2,391, 900 6,210; 296: | 2-20. Sosa 
36, 837,550 | 31,040,893 | 1, 405, 860 52,000 | 12,955, 824 |_........- 
58,296,873 | 33,419,423 |_.2..2.-2-2- 202,000 |) | 13,952; 963 12s. 2.0028 
31,032,645 | 48,895,607 | 5,582, 796 95,840 | 24, 619, 456 27, 258 
25,751,005 | 53,612,056 | 9, 604, 985 111,200 | 24,018,355 | 267, 662 
U RYoyitsi Le ee ay lh iss VO 908, 680,793 | 521,027,132 | 19,670,498 | 5,482,920 | 141, 148, 586 918, 152 
= ——— > 
Humpback, or pink. Sockeye, red, or blueback. 
Year ending June 30— cea ; Soe 
y. ings, 
Eggs Fry Eggs Fry yearlings, 
and 
adults. 
10, 683,000 |........---- 
3, 834, 453 
3,371, 000 
3, 731, 789 
3, 805, 0007 eee ee eens 
7, 819, 281 10, 000 
9, 923, 680 9, 500 
§8/885¢055))|= ene eee 
Se BS OE icin Sees erl acaneo noo He 502,000 | 6,764, 762 75, 000 6OF8S35305" Eeeeemeee ere 
eS Oca are RE Scapa Oe at es EOE RRA Se Ci Sees 10, 000 100, 000 93, 408, 496 |........---- 
ST i ae Setegad, ee el (SIO fal eat yoke aie ctc DielieO eee ee on. 4) SG OSL O9Dn Eben ae sem 
911, 650 100, 000 4605150) |... 2-2-5 100, 490, 900 |........---- 
2,495,000 | 3,271,740 | 2,566,325 | 2,000,000 QU aoa o 7B ae yee 
19,479,000 |.......----- 1,880 | 2,000,000 | 78,724,900 |........-.-. 
‘| 8,672, 735 | 13, 260,000 |037, 652,777 | 6,020,000 | 53,071,574 120, 000 
35, 504, 707 | 14,500,000 | ¢7, 272, 980 155, 000 46, 282, 691 8, 416, 405 
67,063,092 | 31,635, 740 | 57,607,201 } 11,230,000 | 781, 418, 992 8, 555, 905 


a Operations suspended from 1884 to 1888, both inclusive. 
b Includes 4,355 fingerlings, adults, and yearlings. 
¢ Includes 119,480 fingerlings, adults, and yearlings. 
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Ovurput or Paciric Coast Satmon HatcHERIES OWNED BY THE UNITED STratTEes 
BuREAU OF FisHeERrES, 1872 To 1915—Continued. 


Steelhead trout. Total. 
— ul a 
Year ending June 30— Hea tee? 
Eggs. Fry. yearlings, Eggs. Fry. yearlings, 
and and 
adults. adults. 

TSiamemnase a oo SLU Ss SEU e eee a stileaciens caetose em Ber sconaiae BONOOOH Sh. See Ces = |e Sen 
IGMIS\..c ote o isd OBS SBS Rebe Geel econ coer sel ssosqnecaasallee sien eee SEO) OOO) Bett aara ater 2 aie | ek a 
USFS CG meaner ey Pree Ce ee ae ee ergs 2 OMe Ue eee 4,155, 000 SoOO00K eager ee 
LISI EF = i See Aa eran A ENE EA al A ate eM etl Sad A 6, 250, 000 TN 750" 000); tes seen ae 
Geese ce el oe SOS il AR RU ee ie 5, 065, 000 1500500012) ah aeae 
1ST RS Ea RI UTE |e At 2 ed Se 5 Sa a FAR ee ae 4, 983, 000 25000" CGO) eens 
ESTES) SRE 2 ji ei i IAPS | adi Ba A pes ie | Es em ere ES eae iat 7, 810, 000 25500) 000) epi ae ca ees 
STO US a0 IN a Wee eee ul (eee Meenas eee cea e a a CEE 4, 250, 000 PEND OO We Ee ose 
SSO Ls Ua seels Pale he ee eyed me ee Ss sees a nse ee cna 3, 800, 000 OOOLO00' ees ae nN: 
TST ie eyes eB ie I i eA ee Ie cee ae 4, 300, 000 35100} 000) | Sas eae ee 
ASROUi es aap eem ares TH IN eof ie eee Fie ete wee CL CRIE 7D le ee Sek ee an 
STS ee ee ee eVect eI ia eta cratic faite ollinlujsafwiomnin ae ticilec eran anerniatne [eiciedjeae cine cates iO sy LZ | aera eee 
TS ROME Meu ME een eee RANE iy Wa het ate a ed Pe dy 3, 450, 000 6,000,000 |_........... 
Hoe amen erect SIE a aaf crore orainta| aiain/Smlawrnl arailiOr etn cay toc 2, 554, 000 Ze SOO salon | ain e aa 
LUG mee mreeeg eine alee craps Ce Ny SMC Nee) ND fate Simla a ella 3 2 at 3, 688, 000 OF O18; O20) [uence oseees 
SOP Bere nee ee sas tere alte Deas an Pel cheeuav aici sete neue aauaiee 2, 902, 000 DCT S00 s eee les 
TSBs 22 Ai Gar ey tees ea aes Rese |e te a Hy ec ay TE Te 3, 530, 000 Da 290) LOO) es eae ys 
Teele oe = OR ee ae 75, 000 3087500) 2 ae eaere 7, 575, 000 15240; 000) 1 elec) 
SRO rps a mate Meyer oh NS a] veg Wee 5 852, 509 332, 000 3, 699, 000 2, 042, 500 892, 000 
PSGOMee see Aecwct ec esee A 175, 000 LOT SOSh eee eee ee 2, 973, 500 3, 655, 658 557, 150 
USO Te etree ees VLE ae 50, 000 Zot O00) eee: 18, 282, 590 LOS SS 232i eee eae 
TCE SS aR Dae ag Pa 60, 000 G50 OOD eae yrs 30, 665, 000 40\6002698) |b ie ess 
USOQM ER oat ose See Ae 159, 000 UT 2) ae NS 32, 777, 000 OF BUS, 49 ln Burt eee 
OOD Re Ue oe Dea! 415, 000 L251 00) eee ee seta 7, 826, 000 25, 242,088 |__.....---.: 
TAS] 0) Uy ae aC See 246, 000 65, 850 25, 000 11, 861, 036 12, 189, 451 26, 668 
TOD ZEEE Meee ava tec aan 481, 000 SOS 250) | eee ie See 19, 927, 410 5) 20 \O88r lense eee 
DAUR is Se east A a eee ee 480, 000 702, 700 285, 848 17, 320, 977 28, 362, 257 286, 098 
TOO Se veethas he rake nis eS PO 225, 000 93, 205 11, 090 75, 442, 354 43, 116, 435 11, 090 
1905 5 Se eee Cae Ue? 464, 400 OST ODy a ees eae 2 96, 627, 165 39, 298, 291 10, 000 
LQOG: seer eats yeah a 358,000 | 1,834,485 40,383 | 117,127,325 39, 971, 272 173, 301 
TO epi es) See 250,000 | 1,190,305 |............ 79,597, 705 8152295404 Ses ee 
OO 2a a Meese ial Sass a'cin/S ice «1 AST (Zall ls OS9 1096) aaeu mee nee 69, 881,275 | 116, 156, 562 2, 223, 729 
OOO MUA Sermentacie ase aor 483,725 | 1,670,371 |..-:...5.... 39,714,990 | 124, 737,078 16, 949 
ANG KO) es RS UNE el Se B00; 000) 1) (35 DLL 22605 see ees 38, 881,709 | 177,894,650 225 
LOM eae discs fesse hak 660,000 | 3,826,439 |............ 40, 466,414 | 128, 559, 119 211,700 
TS AE et igeee ae ap a 905,000 | 4,289, 415 294, 090 43,066,290 | 144, 769, 730 1, 699, 950 
LOLS ere eeitarai sees eae 1,330,000 | 4,272,225 |..-.-....... 61, 828, 873 | 149,850,391 |..-..-.-..--. 
A ees NY eT Wa (es ota ad 729,000 | 4,022,438 |....-....... 51, 137,485 | 176,934, 587 \5, 730, 054 
TSH Mayas 2 al ere ee ee ate Bak 877,000 | 5,262,973 | 1,048,317 41, 394,205 | 171,953,762 | 19,337,369 

Popalesee ee uae 9, 210, 850 | 34,811,616 | 2,036,728 | 966,240,303 | 603,076,619 | 31,176,283 


< Operations suspended from 1884 to 1888; both inclusive. 


ACCLIMATIZING PACIFIC SALMON IN EASTERN WATERS. 


For many years efforts have been made by the United States 
Bureau of Fisheries and various State fish commissions to introduce 


Pacific coast salmon in eastern waters. 


In the early history of fish 


culture chinook fry were planted in almost every imaginable stream 
along the Atlantic seaboard, in various streams in the Mississippi 


Valley, and also in tributaries of the Great Lakes. 


In most cases, 


owing to the unsuitability of the water, the experiment was doomed 
In the case of a few streams where results 


to failure from the start. 


might have been obtained, the plantings were at long intervals and 
the fish were too small to protect themselves, while no effort was 
made by the State authorities to protect them. 
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The most successful results with plants. of chinook salmon have 
been obtained in Lake Sunapee, N. H., where it is now a not uncom- 
mon thing for anglers to catch chinooks with rod and reel. 

In 1912 about 10,000 chinook fingerlings from Columbia River eggs 
furnished by the United States Bureau of Fisheries were planted by 
the Massachusetts Fish Commission in Lake Quinsigamond, and 
during July, 1914, about 20 months after they were hatched, over 
600 salmon, according to a member of the commission, were caught, 
ranging from 14 to 5 pounds each. 

The most successful effort in this line was initiated by the United 
States Bureau of Fisheries in the fall of 1913, when it transferred 
from its hatcheries on the Pacific coast to those in Maine 13,240,000 
humpback-salmon eggs. These were followed by a second shipment 
of 7,022,000 eggs in the fall of 1914, and of a third shipment of about 
7,000,000 eggs in the fall of 1915. These eggs were hatched out and 
the fry planted in various selected New England streams where the 
conditions seemed favorable. Be 

Early m August, 1915, a female humpback salmon 224 inches long 
and weighing 4 pounds, 3 ounces, was taken at the Bangor water- 
works in the Penobscot River. Shortly after a male fish of about 
the same size was taken in this river at Orland dam. A little later 
agents of the Bureau captured 20 alive near Bangor, and about 
3,000 eggs were obtained and fertilized. 

In Dennys River, in Maine, during the period between el 15 
and September 24, Tees oh emise caught a number. 


CALIFORNIA. 
HISTORY. 


The first fish-cultural station on the Pacific coast was located on 
McCloud River, a stream of the Sierra Nevada Mountains emptying 
into Pit River, a tributary to the Sacramento, 323 miles nearly due 
north of San Francisco. The site on the west bank of the river, 
about 3 miles above the mouth, was chosen after investigation of a 
number of places on the Sacramento, by Livingston Stone, one of 
America’s pioneer fish culturists, and the station was named Baird, 
in honor of the then Commissioner of Fisheries, Prof. Spencer F. 
Baird. Although the season had nearly passed when the station 
was sufficiently advanced to handle eggs, 50,000 eggs were secured, 
and while 20,000 were lost, owing to the excessive heat, the remaining 
30,000 were shipped east, all of which were eventually lost but 7,000 
fry, which were planted in the Susquehanna River, in Pennsylvania. 

The main object of the hatchery the first few years was to secure 
eggs to ship to the East for the purpose of introducing Pacific salmon 
in the waters in that section. The Commission early made an agree- 
ment with the State of California, however, under which the latter 


PACIFIC SALMON FISHERIES. 223 


at first paid part of the expense, and the Commission hatched and 
planted a portion of the take in the McCloud River. Later, part of 
the eggs were turned over to the State, which hatched and planted 
the salmon in local waters. i 

In 1881 the station buildings were washed away in a freshet, but 
were immediately rebuilt. From 1884 to 1887, both inclusive, all 
operations were suspended. 

In 1889 a hatchery was established at Fort Gaston, on the Army 
reservation in the Hoopa Indian Reservation in Humboldt County, 
but it was not put into operation until 1890. .As the reservation 
was abolished on July 1, 1892, the Commission took complete charge 
of the plant, and in 1893 established a tributary station on Redwood 
Creek. The same year Korbel station was established about one- 
half mile above Korbel, on Mad River, m Humboldt County. Owing 
to the lack of money ds station was closed in the fiscal year > 
but was reopened during the fiscal year 1897. 

That same year the Commission erected, on ground owned by the 
State, a hatchery at Battle Creek in Mahe County and also took 
charge of and operated the hatchery erected at this place by the 
State fish commission the previous year. Under the terms of an 
agreement the Commission was to deliver to the State as many eyed 
spawn as the latter could hatch at Sisson, its own station. 

Owing to their inaccessibility the Fort Gaston hatchery and its 
substations were abandoned in 1898. The same year an experi- 
mental station was established at Olema, Bear Valley, in Marin 
County, whence eggs were transferred from Baird station, hatched 
out here, and planted in Olema Creek in order to see if they could 
not be domesticated here, where they had not been found pre- 
viously. 

During the fiscal year 1902 a substation was established on Mill 
Creek, a stream which has its source in the foothills of the Sierra 
Mountains, in the northeastern part of Tehama County, and empties 
imto the Sacramento River from the east about a mile above the 
town of Tehama. The eggs are retained here until eyed and then 
shipped to other hatcheries. 

As stated above, the State aided the work of the United States 
Fish Commission in a financial way and also by hatching and dis- 
_ tributing the eggs turned over to its care. In 1885 the State Legis- 
lature passed a bill authorizing the establishment of a hatchery of 
‘ts own, and the same year such a station was built upon Hat Creek 
about 24 miles above its junction with Pitt River, a tributary of 
the Sacramento River. As the work of the first fom seasons devel- 
oped that the location was unsuitable, the hatchery was removed 
in 1888 to Sisson, in Siskiyou County. The work of this hatchery 
was to handle the eggs turned over to it by the United States Fish 
Commission. 
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In 1895 another hatchery was built by the State near the mouth 
of Battle Creek, a tributary of the Sacramento River. In 1896 and 
1897 this hatchery was operated jointly by the State and the United 
States Fish Commission while awaiting the appropriation of money 
by the Commission to purchase it from the State. 

In the fall of 1897 a hatchery was established by the State at 
Grizzly Bluff, on Price Creek, a tributary of Kel River, in Humboldt 
County, and in 1902 this hatchery made the first plant in the State 
‘of steelhead trout fry. 

Santa Cruz County has had a hatchery at Brookdale for a number 
of years. In 1911 it was leased to the State and operated by the 
latter during the seasons of 1911 and 1912. In 1913 the State gave 
up the lease and entered into a contract to purchase the eggs pro-. 
duced from this hatchery. The price agreed upon was that the 
State Commission was to pay $1.50 per thousand for the eyed steel- 
head eggs, up to the number of 2,000,000, and $1 per thousand for all 
eggs up to 3,000,000, provided that the eggs were collected and eyed 
by a skilled fish culturist and would pass inspection before they were 
accepted. 

A hatchery was established by the United States Bureau of Fish- 
eries at Hornbrook, on Klamath River, in 1913. At first this hatch- 
ery was devoted to rainbow trout work, but later the collection and 
distribution of silver and chinook salmon was taken up. 

During the fall of 1911 the State established an experimental — 
station at Sacramento in order to carry on a series of experiments to 
determine whether the eggs of the quinnat salmon could be success- 
fully hatched and the fry reared near the city of Sacramento. Of 
the fish hatched at this station 50,000 were marked. 

Nearly all of the fry that were liberated in the Sacramento River 
were floated in a screen cage by boat into the middle of the stream 
and there released. N. B. Scofield took 500 in a floating box down 
the river, where they were held and fed for several weeks in brackish 
and salt water. They were apparently not affected by the changes 
in the salinity of the water. 

Experiments were carried on until the summer of 1913, when 
they were abandoned due to the killing of the embryos by the min- 
eral substances in the water used at the station. : 

During the fiscal year 1912 the Mill Creek hatchery of the United 
States Bureau of Fisheries was operated by the California Coni- 
mission. 

Some years ago the town of Ukiah, Mendocino County, estab- 
lished a hatchery 1 mile from the town, and on Russian River. 
For some years it was operated as a trout station, but eventually 
became an important steelhead hatchery. It was not operated in 
1913. In 1914 the State Fish Commission collected steelhead eggs 


a 
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- at the Eel River dam of the Snow Mountain Water & Power Co., 
and having secured permission from the town of Ukiah, hatched 
them out in its hatchery. 

As the Hornbrook hatchery on Klamath River was on private 
property, the United States Bureau of Fisheries in 1915 removed the 
buildings from the old location on the south side to property owned 
by the Government on the north side of the river. 

In 1915 new hatchery buildings were erected at the Mill Creek 
hatchery. 

OUTPUT. 

The following tables show separately the quantity of eggs, fry, 
etc., distributed by the United States Fish Commission and the 
State since the inception of the work. The large quantity of eggs 
shown by the Commission represents largely the eggs supplied to 
the State, which hatched and distributed them, and eggs sent to 
other States and to foreign countries. 


Outrut or HatcHertes OwNeD By THE UnNirep Srates Bureau or FISHERtszs. 


Wave Chinook. Silver. Steelhead trout. Total. 
eae 
une 
30 a— Eggs Fry. Eggs Fry. Eggs Fry. 
1872. A100) oe ee acne bacon Sececudioceaéseqace|AEaocmsceEl Hon aneneeoeo SO; COON |e casa ae ns 
1873. 1,400,000 |... .- 2... 02). 00. soe e|en eee ee eee alone ee eee len ee eeene eee 1,400,000 |..-......... 
1874. 4) 155,000 EEDI(DUON san Ae Be MO 1 tN ERS Uy IS 4,155,000 850, 000 
1875. GRR VOU Oy ese 7a 0T OO) ek Nace etn chy Coenen Wie Th hy 6,250,000} 1,750,000 
Tp TENMa NN eAMOey ODO! | <1, 500) OOO i 15 Metis mals Gna yap ena oa 5,065,000} 1,500,000 
1877. LASSAOOD Aly SAOGOKGOOs Ga SS UL RE S MEG Ia AC | 4,983,000 | 2,000,000 
1878. SLONOOON | reas 2e OOK OOO [BE at mrcineten alee nm a I Uy 7,810,000 | 2,500,000 
1879. OSEAN DEMO LAL OTC 0 Ale Ae) ged ERO FT 4,250,000} 2°300;000. - 
eSNG 800, OOD" 22600; OOO Na. oan SoM, SNe are 3,800,000 | 27000, 000 
1881 i 4, 300, 000 3, 100, 900 Sema Leste See at aie LA 4,300,000 | 3,100,000 
SARIN a 2s I, SUI ait EAP LA a 0 Me RAR CE OR TY OI A A 3,991, 750 
TICES I ely a FLECsUtada pe2 eR A A OE SA 776, 125 
HiSG33t0 Oh) BS EM ay Re cad LTC (ae UR (a a | a 3,450,000}  1,500;000 
1890. 1, 554, 000 SEE OO, Rt RS ES EC Jae ar Ts OG eM be AEG? 1, 554, 000 84) 000 
1891 2,988, 000 TCAD 0g MM BEC a! OU MONTE Ae lst x And 2,988, 000 777, 000 
1892 2; 902; 000 SUS SOGa eee Cee | ME LE HL NE MMe a Mea 2,902, 000 315,500 
1893. SERIA U UNA? Cb CTBT ty |S: eae a ae a Hi ENE Suc 9 ANI GP Re a 3,530,000 | 1,190, 100 
1894. 7, 500, 000 438,500 |...-..---- 280,000 | 75,000 | 308,500 | 7,575,000] 1,027,000 
1895. 3) 676, 000 500, O00 |i sa sseunus: ely 2 50) G00) esa ue 41,184,500 | 3,676,000] 2/934’ 500 
1896. 6,170, 800 ZLB 200: bys aeee ks |e Ona 175, 000 107,808 | 6,345, 800 "23,508 
1897...| 18,2327590 | 3,056,701 |........... 298,137 | 50,000 | 257,000 | 18,282,590 | 3, 611, 838 
598225118130; 605; 000g), 15,643,300! (2. ec0562 6). .5.c20d0e% 60,000 | — 650,000 | 30,665,000 | 16,293,300 
OIE Bb,000"|* «'S,2 75/010: esa sak GO| Es Mea Noe ACN) AOL Uwe RNS 27, 665, 00 3,275, 110 
1900. BEGIN 1) 557.8 93,050) [sees St eN a yey eat UN er ae ee SE 2,925,000 | 3,533,950 
1901. 3,934,036 B89) 570 |S VEAL I NN La Oar aren 3,934,036 | 889,570 
CSP Eee OV ATO) 6 D015 560. | 0 wo ceal erik tos oka [Mee Cun Cme Maur eta 17,580,410 | 2,115,560 
LOGO ie eaaiie| | F ANGTS, O66. |.) coh calcd uae Redon nly coterie 11}275,777 | 1,618, 066 
LGA nese ae soi 4e 28850) 130, | socked om ond ira [ioe Manan a 64,598,354 | 2/350, 130 
1905) "5 | OOM Tapa lia, 561. S80)'|_. 2... c[yc au nuda | ta ake oeMane nae ait) 96,025,765 | 7,561,380 
1006: EO poU ama A aM merat 406, 405) [2.06.21 4. [Leeann nc Mea en yaalo ay ae 107,905,945 | 3,496, 405 
PaO Bem ME! Aly, 27 || SA TTR he aaa ami ga en Ta Ri Dal Nn cag 73,376,315 | 2,512,250 
1908.11", GAOUN DOUM MR ARTRONRSS | 06)... -.clcdscdcl ee alge uname uaaa na Th 64,990,550 | 4,780, 855 
IM NTE || BS, EM ee aaa ARR RENOETA vr 1S Sie man 32,278,265 | 3,590,078 
O10) MP a0, So AG RpOn TN LM OT Te Oia ial imi oe 30,539,467 | 27986 957 
1911222) (33, 364, B14 Ia Caatool: |, 2289000 |... 02.2) 20 loses cede das 35,654,414 | 37666, 061 
1912. _| 20,607,550) \7;243/395 |... .......|...2.22...0.|esecesce.|ecccceseccs.| 20,697,550 | 7/243°305 
1913...| 17,092,873 | 2,195,100 | 100, 000 17; 320) Sn pat RC Er 17, 1927873 | 27212" 420 
1914...| 25,373,645 | 79,448’ 340 B55840, |... 2) 586,460) |i pian ee aS 25, 469,485 | 11,984, 800 
1915...| 20,716,005 |9 13,101,539 |........... #1, 197. 902) | eae alae 20,716,005 | 14,299 441 
Total..| 772,990, 861 | 118, 652, 652 | 2,485,740 | 5,579,819 | 360,000 | 2,507,808 (775,836,601 | 126, 740,279 


a The calendar year was used up to 1889. 
b The hatchery was closed from 1884 to 1888. 


eIncludes 560,000 fingerlings, yearlings, or adults. 
dIncludes 332,000 fingerlings, yearlings, or adults. 


62425°—17 


15 


e Includes 138 fingerlings, yearlings, or adults. 
f Includes 3,849,991 fingerlings. 


9 Includes 8,086,139 fingerlings. 
h Includes 226,162 fingerlings. 
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Ourpur or Harcurries OwNED BY THE STATE or CALIFORNIA. 


Chinook. Total. 
Steelhead 


Years. Gee Ee | Lens fry. 


Fry. 
520, 000 
850, 000 
2,250, 000 
2,000, 000 
2,200, 000 
2,500, 000 
2,300, 000 
2,225, 000 
2, 420,000 
3,991, 750 
600, 000 
150,000 
200, 000 
1,290, 000 
2,168, 000 
1, 320, 000 
2,798, 000 
2,651, 000 
3,941, 650 
7,776, 400 
3, 435, 000 
15,283, 183 
18, 123, 000 
[SOS NCO C ARE NMI TIES aN He ela BLA 76s S886 |e inal MON SN Sea 31, 476, 388 
DSO rae oie Ul Sarat SNATCH a Mae QL IBA OOO ee UES OY ee eee 21, 234, 000 
TODO AAALAC AOU aR LY DSCs OOO! isd WC LRG DOLE SU NS ae 2,536, 000 
LOOT GUS ERAT SCSI ESOh | ACAI TR Be SOW OO eee MAL Tews GMS UN WTR TL i a ee 3, 239, 000 
RTO aA AEN PMN Iisa OS ec A PA aes 1G; S525 040n|seewe sale eee SOLOOON se eaaeee eee 17, 153, 040 
AGO SIAC A yn UIE yaa GE ESS GA 20,040, 487 |..........-- 120; 000n Mone meee aes 20, 160, 487 
TOOA Ra ee RRS EEN CUA SN Tay a 685,652) O00 "|Meat unn ae sare 90,000 |.-......---+ 63, 722, 000 
LION SL IE LR OP CE I 87,000,000 |......-.-.-- TOS; 0000/2 een eee eae 87, 108, 000 
TOO ae PO DE EWA LA Te UR NN LOS SLENOD ON Moe une nme DABS OOOH Ceeeeey eee 106, 058, 920 
ORs TU HIE A ieee IN THRO OD TAY XS (O01) AA SAAR abe S52 000H |e a cemma eee 71, 619, 000 
LOOSE cn NAA ROS Te Ae a (10), Hl) OW) gear sarcoe.. P(O,(Ofof0) || Meee ees e 60, 789, 000 
Fe ET En Te ee laf nw A al ee PAS (OLOLO)-(010Y0) a Ree DulTs| COO MPee es eee eene 28,517, 000 
LOO YER DE SR POURRA NS SS eC La eh Chey lllay Mie G3 7s BOOM es niet aie 29,107,545 
CT ANE LAY I CNS ee BN Nil a er a 29,657,263 | 2,060,910 | 1,858,100 |............ 33,576, 273 
1 RS RN AC as LE AITO I 18; 909;445: | foes sede: DUT ODS Was aes se tenes 21, 087, 403 
STO AN SLT TO A aN a 16, 277, 227 25/000) 1,983,500) |Jcte. clone 18, 285, 727 
ISAT HOE TAA AM A WC et nee 25, 290, 615 Ty FetOrN) If) AD EY | AULA 28,474, 198 
TSF ares SUSIE TI NM St CON i AINE 33,313,150 | 1,417,000 | 8,582,500 |............ 43,312, 650 
Motaleisiuaanus ea ewes 250,000 | 744,622,263 | 3,515,410 | 20,311,941 250,000 |. 768, 449, 614 


a The greater part of the output of chinook fry was from eggs supplied by the United States Bureau of 
Fisheries hatcheries in California. 
b All were lost. 


DISTRIBUTION. 


The following table shows, by streams and species, the distribution 
in California of the eggs, fry, etc., from the hatcheries of the United 
States Fish Commission and the State. This far from represents the 
work of the hatcheries, as large quantities of eggs were sent to other 
States and foreign countries. 
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DiIsTRIBUTION OF SALMON Eag@s, Fry, ETc., IN THE WATERS OF CALIFORNIA. 


eee ———OsOM@S@S“60_0060—0—0$900N 0 —>EyooooooOO 


Klamath River and tributaries. 


Chinook, Silver. 
Years. 
Adul eh 
Wear ults Ty. 
Fry. a Fry. and year- 
lings ings. 


Redwood Creek and tributaries. 


a2, 255, 100 
5, 820, 000 


.| 8,885,900 | 25,000 |6, 025, 190 


Silver. 
Steel- 
Adults | head fry. 
Fry. and year- 
lings. 
“107, 808 
202, 000 
650, 000 
264,750 | 400,000 959, 808 


160,000 | 1,943, 450 


a Includes 100,000 planted in Smith River. 


DISTRIBUTION OF SALMON Eaes, Fry, Etc., IN THE WATERS OF CALIFORNIA—Con. 


Years 


A Marin 
Mad River and North Fork. Eel River, mole y abe County 
+ | Springs. | creeks, 
Chinook | Silver Steel- Chinook Steel- ; 
fry. fry. |head fry. fry. head fry. Chinook fry. 
Pea IR ira eae |S GHB Ait SRE PR a |G a al De 15, 000 LO; O00) see esses 
AAPL OT AN PETA) 500 (RUN uO a a AES a ON dae A i 
ATO ROOO S| Bircers el tee 2] 3k aon em Oe me MN Pe eMC enka el a ay 
SPER RIN eT eR PCI Gt ICN CVG A ul i CL 635, 000 
Wee He at a aN RUSH TASSAA Nico ned  caedcs, OIE cal Manga gan 
OMA i Gah da Be 200 (00a hse oN can Ia al Mape EAN) Sean! oni 
Ee are IC) Sa 885, ay Age PD SY Ri os EEG | LR Dean 
PACE AAT mR RE ca 2, 069, 500 BOL OOO | teva poe) We Nas ek 2) eI ha ee 
Pa RE I OR Ne ae a 5, 257, 947 T2O C000 eae iee Sse Ses [hy Opes Oe Ue 
Tone 51300! C00 sl OO NOOG seals ak Galan ates eine TE 
Giese h STGOMMOR Geel lg SnmTRINRG Ta Saul cs ate tka 
HOBIE AT PE OBS SG IOIN2A3 ODOM ee an NUON I AU cane we cig 
Saha Sid 7,570,000 | 352,000 | 25,000 |.......... 55, 000 
FURS veges Mer (CRS ZI TOD, ON acy epeve ot eB WIRE ne Bt aly Ni ee Dee AUN IE ee dae 
Pb oe ed ES) UU MEY. (NM ee kg elu EG i 
5, 969, 745 otra} UUM ein cappcpeseeysed mcrae i alia nieceamd akin ae 
BPTOBNGBO a 8 coy ata IE ANAM a 
Te See DONG r ee WNYC ghia Ue Cua na ey 
raed SFOS. OUiNal eaten Me Au TaN MEIN UR ail pe a 
OI sn DATTA 0 UK Nr GN ol 
820,365 | 923,387 | 368,500 | 82,862,810 [1,789,800 | 40,000 | 15,000 | 3, 50, 000 
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DISTRIBUTION OF SALMON Ea@s, Fry, ETC., IN THE WATERS OF CALIFORNIA—Con. 


San 
¥Fran- Say Pesca- Montes 
Sacramento River and tributaries. cisco gorio dero al 
alias River. aa taries. 
Years. Chinook. . 
: Steel- 
Yearlings, Silver head Chinook fry. 
nger- y- fry. 


Eggs. Fry. 


16, 898, 100 
16, 359, 606 


| 26, 090; 000 

24, 786, 257 
33,323, 324 
Hp Wha TUE Faas Wee 22,949, 110 
UCD Male Mes Coes 16, 691, 167 
RUE rs NR NE 24, 637, 864 
TATE AN A Cet 28, 705, 000 


Total....| 435,500 |736, 864,194 | 10,142,541 |1,194, 762 |929, 000 |314, 660 | 15,000 | 15,000 | 2,930, 000 


6 All were lost. 
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DistRIBUTION oF SauMon Eaes, Fry, Eerc., In THE WaTERS OF CaLIFoRNIA—Con. 


ee 


Monterey Bay i 
and tribu- ea Total. 
taries. : 
Chinook. Silver. 
Years. 
t Steel- 3 Year- Steel- 
he head bras lings, Adults head 
e = finger- and Ty. 
fry. Eggs. Fry. Te Fry. want y 
and lings. 
adults.a 
IV BEB ee eee Rok BREE ee sesor mecosooe 20, 000 Pe 
ISSA hes ce eee nee ate aera tette tl sterarets tata | mieteinge= misc , 
TST ht bcs eek, meen ee a 250,000 | 250,000} 2,250, 
TUR Gress step cs Soe | apap | Pascoe | costo tslareisiotermi= =m aie! 2, 000, 
DSi Re A aa IA a RI GE ivy Hl Sis ie 2, 200, 
They Aey er aE S/S IS 2 NG | OE er 2, 500, 
ge pos oce backealloosee toe|[Uaosbee leas sobr o6 aoeodeece 2 oy 
FS Ry ee eee BE ET ea cre al nscleiaeeis'=|nielminlsie ole : 
Ti Sera! 0 el een a OF 000; lee bceces 2; 420, 500 
TIAA ba LAE ee aL gaa Ls REE te ey 80, 300 a eiticy Papa el eA ih Fa see a 
Mee Rirea er ce ae r IR 3 BOIS DEON (cts ee ae SR nara aml Ca hon a 
>) 


CeCe Te eR a 0 OUP ee BAAN 
TOPS OPO uP PI SIE PTOI 108, 000 
Pep MAA Murcer ecu ee 110, 204; 472 


9, 053, 635 |2, 363, 762 SB sate 8, 582, 500 


10,167,541 |8, 706,089 | 560,000 |21, $21, 449 


a Of recent years it has been impossible to show the total number of yearlings, fingerlings, and adults 
planted, as the State reports do not distinguish them from the fry. Thoseshown in 1914-15 were reared by 
the United States Bureau of Fisheries. 

b After 1911 the practice of showing waters in which steelheads were planted was abandoned as the 
number of streams was becoming unwieldy. 

c Includes 25,000 chimook fry placed in Santa Inez River and 25,000 placed in Ventura River in 1915. 
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OREGON. 
HATCHERIES ON COASTAL STREAMS. 


Rogue River.—In 1877 R. D. Hume, who had been packing salmon 
on this river for some years, erected a hatchery at Ellensburg. 
In 1888 the Oregon Legislature appropriated a sum of money for the 
enlargement and support of this hatchery, Mr. Hume to retain 
complete control. As the location is on tidewater, it is necessary to 
catch the parent fish and hold them until they are ready to spawn, 
and in order to do this Mr. Hume had an excavation 32 by 62 feet 
and 11 feet deep made in the bank of the river. This was lined with 
concrete 1 foot thick, which, when filled with water, made a pond 
30 by 60 feet and 10feet'deep. Over the entire pond he constructed a 
building which could be closed up so as virtually to exclude the light. 
It is supposed that retaining the fish in a dark place aids in keeping 
them in good physical condition until ready to spawn. After the 
death of Mr. Hume in 1908 this hatchery was taken over and operated 
by the State. 

In 1897 Mr. Hume built and equipped a hatchery on the upper 
Rogue River at the mouth of Elk Creek, about 26 miles from the 
town of Central Point, in Jackson Coane and, in pursuance of an 
understanding with the United States Fish Conmnectenl the latter 
operated then and still continues to operate this plant. 

In 1900 the Government established an auxiliary station for the 
collection of steelhead trout eggs on Elk Creek, about 10 miles above 
the main station. In 1905 a substation was operated at Grants Pass, 
while during the fiscal year 1908 and in subsequent years sub- 
stations were operated at Findley Eddy, on the Rogue River, Illinois . 
River, and Applegate Creek, tributaries of the Rogue. 

Many of the eggs gathered at the upper Rogue River stations were 
shipped to Mr. Hume’s hatchery, on the lower river, and there hatched 
out and planted. 

Coquille Rwer.—The State formerly had a hatchery on this river, 
but it was abandoned during the winter of 1902-3. In the winter 
of 1904-5 a substation was established on one of the tributaries of 
the Coquille River, about 6 miles from the South Coos River hatchery, 
and was used in hatching eggs brought to it from the latter place. 
A station was built on the north fork of the Coquille River in 1910. 

Coos River.—A hatchery was built by the State in 1900 on the South ~ 
Coos River, about 20 miles from the town of Marshfield. 
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Umpqua River.—In 1900 the State built a hatchery on the north 
fork of the Umpqua River, near the town of Glide and about 24 miles 
east of Roseburg. In 1901 a station was established farther up the 
north fork, at the mouth of Steamboat Creek. After working here 
two years the station was moved a couple of miles farther up the 
stream. In 1907 work was resumed at the original station near Glide, 
as winter freshets had seriously damaged the upper station. A per- 
“manent station was built in 1910. 

Svuslaw Rwer.—In 1893 the State erected a hatchery on Knowles 
Creek, a tributary of the Siuslaw River, about 20 miles above the 
mouth of the river. It was turned over to the United States Fish 
Commission to operate, but no fish came up to the hatchery because 
the fishermen lower down stretched their nets entirely across the river. 

In 1897 and 1898 the United States Fish Commission operated a 
hatchery owned by a Mr. McGuire and located close to Mapleton 
about 2 miles below the head of tidewater. 

In 1902 the State established an experimental station at the Bailey 
place, near Meadow post office. In 1907 a permanent station was 
established by the State on Land Creek fork of the Siuslaw River. 

Alsea Rwer.—In 1902 the State established a station on the Willis 
Vidito place, near the town of Alsea. In 1907 an experimental 
station was established on this river at the mouth of Rock Creek, 
about 14 miles above the head of tidewater. In 1910 an experimental 
station was established between Alsea and tidewater. 

Yaquina River.—In 1902 the State established a hatching station 
on the Big Elk River, a tributary of Yaquina River, about 3 miles 
above its confluence with the main river. This station was made 
permanent the next year. 

Tillamook Bay.—In 1902 the State established a station on Wilson 
River, a tributary of Tillamook Bay, and about 8 miles above tide- 
water. In 1906 the station was removed to the Trask River, a 
tributary of Tillamook Bay. 
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DISTRIBUTION. 


The following table shows the distribution of fry in the coastal 
streams of the State by the Government and the State: 


DISTRIBUTION OF SALMON Fry, ETC., IN THE CoAsTAL STREAMS OF OREGON. 


Tillamook Bay and tributaries. Yaquina River. Alsea River. 

Year ending Dita M-tha TiMPsi eo leeks 

June 30— Chinook | Silverside| Steel- Chinook | Silverside| Steel- | Chinook |Silverside 
fry. fry. head fry. fry. fry. head fry. fry. fry. 

cee ee ee ee ee eee eee ed ca haaa lg Sam estas Ae me |r 

Shay Na aR SR A I Re 2135500. |e osc cele Sos See ee eee 

Pe Nefte ia) | |e Saeed FaY S/S TAO MY Ieee aps ey od EL) 67; 750) tee eee cee, 

TOQPSOO ears emai ee ee 3, 144,380 9855220). 02 2) ee RO sae ee a 

Tey Ds baa YES Reso tne Vo a ele Ss 1,407,470 | 3,009,075 | 780,500 |1,000,000 | 1,000,000 

Pree Ae heey | Cas erat ee Cea ea a ee 816, 608 | 4,178,000 |1,033,150 | 806,938 | 1,785,351 

312,700 | 2,648,000 |.........- 1,919,508 | 1,955,793 | 376,245 |..........].....----. 

2,124,000 | 1,629,000 |.....-..-- 2,193, 043 SOLE EOD ac ccaasaae 199, 700 812, 300 

ee NCT OS Oy 4,896,000 | 569,690 | ~485,500 | 1,006,309 |..........|..........|.--.------ 


624, 800)) 3, 506; 990.2809; 770) | 324,088 |) Wi Q8eeibi|i 210.2 01/1 O00 Cas eae 
| 1,818,245 | 1;080,000 |1,196,000 | 582,785 | 2,637,550 | 621,015 | 495,950) 30,300 
646,300 | 13578,131 | '761,000| 148,992 | 1,554,602 | 7,145| 287,645 | 997.455 


1,747,530 | ' 422886 | 848,229| 727,567 | 3,288,650 |.......... 87,935 | 424,925 
497,692 |.1, 112/392.) (660,588,525. 0 00 |) Ana eats ST ee Oe 
DASSBRUOe INFRA RIN Ak 21S, OOK Se SARS eN RT ONE pee pee emai y TORI 


.|11, 665, 869 |16, 873,399 |6, 559,177 |12, 521,091 |19, 553, 869 |2, 818,055 |2, 945,918 | 5,050,331 


Siuslaw River. Umpqua River. Coos Bay and tributaries. 
Year ending zl 

June 30— | Chinook | Silver- | Steel- | Chinook | Steel- | Chinook | Silver- | Steel- 
fry. side fry. | head fry. fry. head fry. fry. side fry. | head fry. 
ASOT Wey TSOROOO 2 cere Eile eM ace CO SI Lo VO WET UES Lo ta ea | Maca ae 
POSE EAE ROR SS BAO QUO WP e eee ARCO Me ie croc seraicvel nie autem inte eit ata Sy niefercte ieee ereimr ete [ee area 
1899............ PC UOMO UT Cee eece| qEobo ane oo lacoRessertac eo ocbosno sccebc scociaceoncratd | osssc > sic 
DAB ABO Ieee aaa (eh haat 730,000 |.....----- 235 (OOO: |e:. a) Wala Ne mE 

112,000 | 214,800 |.........- 1,136,000 |.........- DANG; 350) | eee 

SSO FG |e OI ea Sg TGC TOT et ee ORE UO EY OE ea wa ae 

STDIN AY AS are are Ra RT 1,399,860 |.........- A\Q795274) |o cess leks 

435,162 | 311,900 |......-..- 2; G45925 |e ee eee e USUI (2e| eee seers 

1,826,531 |1,296,732 | 397,355 | 4,903,700 |.........- DN744e O00) se eeeeee 

608, 949 |1,030,486 |.........- 4,685,900 |.......-.- 4,014,400 |.........- 

729, 130 |1, 127,293 |.......--- 2) 378.1859 |webaaeeges 3,000,000 |.......--. 

191, 267 |1,092,540 | 98,243 | 4,093,848 |.......... 2,084, 500 |1, 032, 000 

D73495 2) meds 280) ene HAGSON2 755 | eee 15683738) | ee 

594,702 | 20,693} 227,580 | 2,541,236] 293,996 | 2,374,200 |.......... 

715,758 | 504,429 | 72,097 | 1,053,516 |.......... 1, 767,170 |2, 317,370 
255,028 | 627,312 | 106,717 903,704 | 181,085 | 1,281,120 | 962,528 |.!........ 
1,062,546 | 476,273) 17,735 | 1,882,985] 80,000} 1,331,217 |2,973,390 |_........- 
TPA AMMO) Ieee 257,850 | 1,333,171 |........-- 1,212, 805 |1,551,645 | 192, 625 
Total..... 13, 022,416 |6, 727, 747 |1,177,577 | 36,980,184 | 555,081 | 32,100,946 |8,836,933 | 414, 625 

( 
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DistRIBUTION OF SALMON FRY, ETC., IN THE CoAsTAL STREAMS OF OREGON—Con. 


Coquille River. 


Rogue River and tributaries. 


a Includes 177,790 fingerlings, yearlings, and adults. 
b Includes 860,903 fingerlings, yearlings, and adults. 
¢ Includes 27,258 fingerlings. 


Chinook. 
Year ending June 30— 
Chinook | Silverside A Silverside | Steelhead 
Lin: . 
fry. fry. Pe? fry. fry. 
Fry- | lings, and 
adults. 
o) 
DISCO HOI a SM meE 2,967, 058 128, 000 
WieseiUa nua iby a tosis Na 4,750, 763 424, 530 
BORAT Tate eee le sean 3, 480, 300 680, 800 
LA OOKOODS Hee ame eines ON O23 6408) Nea WOE a UATE IEEE Sy 
DONO ON) Nene Saceeeee 4,758, 653 1, 250, 432 
QNO7Ss700)| Nese keh): ATE 500") 275, 000) | snc 8 2 
STORER SR Se catch eile ae aA 2,840,000 |..2---.22..: 5, 880, 290 1,375, 000 
OM SECEDE soa PRR ECA AS 2, 450, 000 226,600 | 6,597, 027 158, 000 
NOOO) os sat ZEROS SRO E Ie aera ee eee aaa 1,185, 800 771,710 643, 000 
TOC mAs NONE TE Femme COU eis huey Ue A ASO MODs He maeNRICS PRR eRe 
TUG HITE) SE "5 es 2 i aro 500, 000 980,770 | 1,364,248 |.........- 501, 081 
‘HQT a a i 196,855 | 1,672,850 | 9,574,340 |_........- 2, 355, 885 
One meets Meet es ie 74 496, 680 962,528 | 4,169,150 |......._.. 3,198,346 
OTA rn aa Ben eee a\a5 oe he 491,580 | 1,331,910 | 3,752,483 |.......... 7, 832, 000 
TNS 5 cele Nee ae NO aa, lpi ie. 495,333 | 1,365,815 | 4,747, 623 9,309 | 2,336, 359 
FR Gtaleeee ase aac e howe 16,978,725 | 7,726,273 | 67,431,855 | 254,360 | 20,883,433 | 11,986, 637 
Total. 
Chinook. Gana 
Year ending June 30— total, all 
Yearlings, Bitycrsige Stpelead species. 
Fr finger- y- y- 
y- lings, and 
adults. 
DO OUOU Ess mates aee PLUMB Bal oan Led 50, 000 
TS3OROO GH STEN SING TNE ACh Se an? 180, 000 
2 STON STAR MS DEE ATM Rabe LE 0 Ce UE ei 0 ES 2,370,314 
2 HAOOMBO OM erat ete meer | ea OT SEIN TR LRM cet Se 2,700, 000 
AES OOM Sy cpr: Hee eats SUN Re ee ie ul 2, 156, 945 
4,594,058 |... 22.2. 128, 000 65,850 | 4,787,908 
foe BUS a 8 | ee 639, 330 20, 250 9, 074, 693 
RAD TE GaAs ae ae ao ee 680,800 |_..........- 10, 108, 454 
20,268,809 |........-- 985, 220 8,073 | 21,262, 102 
TG53455392) | eee ai 5,571,407 | 1,311,500 | 23, 226, 289 
14,123,977 | 75,000 | 7,260,083 | 1,443,130 | 22,902,190 
2026 UAT ee 7, 009, 279 481,545 | 27,752,571 
19, 671,753 | 170,051 | 4,863,048 937,680 | 25, 642, 532 
S76 264825) |e pu ameuD 9,855,649 | 1,768,780 | 19,251, 254 
Bl 105022'493)) iia eon 3,561,094 | 2,399,620 | 15, 983, 207 
10,071,364 |....... ,..| 5,250,394 | 4,931,256 | 20,253,014 
14,390,576 |.........- 10,980,722 | 2,154,132 | 27,525, 430 
9, 668,714 |........-- 10,300,012 | 3,931,106 | 23, 899, 832 
8,905,303 |.......... 13,725,965 | 2,134,631 | 24,765, $99 
12,094, 772 9,309 | 5,253,819 | 4,573,074 | 21,930,974 
Total aces a AE RR PEERS Be 193, 343,799 | 254,360 | 86,064,822 | 26, 160, 627 | 305, 823, 608 
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The following tables show the total output of the hatcheries in 
Oregon owned by the United States Bureau of Fisheries and the 


State of Oregon: 


OurruT oF HatcHERIES OWNED BY THE UNrTeD States BurEAv or FISHERIES. 


Chinook. Silverside. 
Year ending June 30— Fingerlings, Fingerlings, 
Eggs Fry. yearlings, Eggs Fry. yearlings, 
: and adults. and adults. 
|-----s2e ene 
146, 824 
128, 000 
424,530 | 
he Se TA aa 
1,250 432 
SA SONNE S Bi SEN a ‘ 627, 856 158, 000 
DOOD MaRS RO HN eet 3,531, 000 5, 021, 655 2, 763 1,799,915 
TGIO Ses MO aaa Sosa 3, 953, 992 4,220, 197 PASE Pe naa a My ceauity Cet 
TOUINSUE Laer wi otal ead 600, 000 5, 686, 168 200, 000 1, 659, 681 
TREO ERE as MEU SE ec 8,000,000 | 12,837,840 750, 765 2,355, 885 
TOTS) AS ORR 21,491,000 | 11,291,023 |............ 3, 198, 346 
AOC STR ER Oe aN 1,075, 000 12, 156, 818 602, 300 8, 441, 642 
TOD eee es See ON eine IWS) 3 37, 000 10, 434, 517 531, 351 2,373, 559 
Total. “tea 56,965,982 | 175,213,872 | 3,397,308 757,000 | 21,936, 814 85, 490 
Steelhead trout. ‘Total. 
Year ending June 30— Fingerlings, Fingerlings, 
j Eggs. Fry. yearlings, Eggs Fry. yearlings, 
and adults. and adults. 
5 ACSI RMS se PSR Aa a Ae a I eed ALE ink a 4; 9005000) 5. Seee aeons 
RS oV ERE I oa a en RP ye ne ae Se er ry DROS EAC E 1, 000, 000 23:0 105475) Renee ee 
TSO Te ee a EL ee 2s RIL Nl tres ta eer ll cla ncaa ae 700,000 | 4,901,525 |............ 
1 3325400) ie eeeeeceeeee 
4,100,000 |..........-- 
213000) |55 Senne 
2, 832, 150 557, 150 
4, 922, 634 
16,915,512 |_. 
4, 312,325 |. 
4,372, 191 
1, 863, 707 26, 668 
125031; S403 | hss 
5, 716, 560 62, 283 
15, 293, 880 11,090 
11, 607, (0682 sae ee eceners 
3, 748, 856 163, 663 
8,647,404 ie cee 
8,955, 507 685, 788 
8, 195, 878 2,763 
6, 294, 385 295 
Ri oe ea , 000 | 10, 260, 638 200, 000 
; 8,000,000 | 17,198, 825 1,044, 855 
BET Care © 27,491,000 | 17,284,444 |............ 
eesieelcats(= 1,075, 000 | 22, 828, 468 629, 558 
910, 652 865,200 | 16,062,351 | 1, 442, 003 
1,343,248 | 60,601,175 |217, 168, 024 4, 826, 046 


@ A)}l but 17,000 of these were from eggs received from the California stations. 
6 All raised from eggs received from the California stations. 
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Ovutrut or HAtTcHERIES OWNED BY THE STATE OF OREGON. 


: Silverside | Steelhead | Sockeye 
Years. Chinook fry. fry. trout fry. fry. Total. 

ST ate ee eee sancoo Stag ascr aes Sea 90; 000) | Meeaatols alacle oA Soc S-pocis|ssorhs-5 45 50, 000 
TEs BORE noc cae eee eee Zs GOD | maemo eM eS ST LS Pe ea 79, 620 
USE ess) Ges ee ee a TER 7BR SOO) Rare ee [lecae hey ICP aae 1, 876, 500 
TCHS) 5 2 se ee a TPE COINS L Ls | ee ea i iD a ON 1, 834, 290 
TESTS SS 1S ee Ope ak ene Bs A SADT) OB a ae NE Fe a a er 2,554, 290 
TOS. 6 i SS COUT er TES OMOOOR a eee aan meine a1 Sra aa 1,300, 000 
HSRC MMMMMN MAES Soiibe CTS Nie S500" OOO) eens mE EIES fa Jes  eles 4, 500, 000 
IBC). <a e ea a Ce PRISE ELE Ss SEL OC) SAE VS ie 28 RR aioe aN 990, 000 
GNU ELE 2652 Sh Meee ed Sa ee ETSI), Soe oh, dee 2 Bl A A Eg 792,000 
SOE e Schid eee a s0 2 Delian eae cine eration 2 OOO OOD) Paver apart (elec 5 oi< |: acedscaicce 2,500, 000 
ITSO Ae AG Rm eg Bp SE ESCO MOON Le Mang me DAME CSF Pele uh Pa 2,500, 000 
ROE Me ORE Fi.) A a aha ee BND CO) aE TE a ek el aS SNR Ee Onan ES 2,700, 000 
GOONS ee leita SI abe PSU Ne a 2) O00; 000M Eee b ee ZOO OOOH Fo sz/sis ec cea 2, 700, 000 
‘Ie, ROPE EAE ST. eS UE EDO COQ) Gee wee ve: PASS (O10) eA Ne a 7, 807, 000 
ROOD TAL kee ea ek i Ri veg UR la 11 220,550 | 7,957,000 DaGesoi7t| Wines Fs Le 19, 433, 877 
ASUS ane te Spas ae ee ames tee a 18,502,072 | 3,288, 600 BOQESSON Breese a 22,091, 522 
BTU RO EARS Pe ins Se he ee es ee b 48,730,791 | 3,974,185 MAB YSIO HE ce ssisaca 2 52, 848, 825 
AGOS os eae semen oD CG UT 16,393,249 | 5,509,085 | 1,495,735 |........---- + 23, 398, 069 
GO GREP UR MRyDEES Heme Stak sey NY By 12 © 27,404,596 | 7,503,655 | 1,859,696 |........-..- 36, 767, 947 
Us ce SaaS S See SESE One ee ae oie 425,156,732 | 6, 446, 628 SOLOS aos beens pau note 31, 979, 605 
TOR: 2 ce Paes se yaa es ie ane ae 21, 209839405 8350: 700H | eae de | DR ater 26, 569, 103 
GOO Mee ae, AERA AIT 720,108,990 | 9,212,649} 1,403,129 |_........... 30, 724, 768 
TSO Be LIN TS TR Se a a ea 9 24,169,365 | 3,631,827 | 2,364,120 |............ 30, 165, 312 
TIT eo a ee RED GRE h 19,762,229 | 4,749,319 | 4,018,598 | #1, 488, 327 30, 018, 473 
TIGHT) AOS ee GE RS aE CA DS 418,077 971 | 9,580,497 | 1,358,742 |& 1,957, 825 30, 975, 035 
TMM ern Delo RTA UN MN YS 1 26, 623,268 | 9,879,666 | 1,136,031 |m 1,937,134 39, 576, 099 
TEC SAN ghee Pape ae ey Ba m 21,945,746 | 5,893,965 758, 323 |0 1,978, 140 30,576, 174 
TNO es PRR RU A OU A RE P 27,532,168 | 2,917,460 | 4,798,208 |......--...- 35, 242, 836 

MO al sete sais eet Mec clay aya cha 358,575, 821 | 85,904,245 | 20,709,853 | 7,361,426 472,551, 345 


a Eggs from which hatched obtained from United States Bureau of Fisheries. 
b 6,826,540 eggs were obtained from United States Bureau of Fisheries. 
¢ 7,714,000 eggs were obtained from United States Bureau of Fisheries. 
@ 3,550,000 eggs were obtained from United States Bureau of Fisheries. 
€ 3,020,000 eggs were obtained from United States Bureau of Fisheries. 
7 6,581,000 eggs were obtained from United States Bureau of Fisheries. 
9 6,465,300 eggs were obtained from United States Bureau of Fisheries. 
h 3,950,000 eggs were obtained from United States Bureau of Fisheries. 
71,500,000 eggs were obtained from United States Bureau of Fisheries. 
J 8,000,000 eggs were obtained from United States Bureau of Fisheries. 
& 2,000,000 eggs were obtained from United States Bureau of Fisheries. 
72,000,000 eggs were obtained from United States Bureau of Fisheries. 
21,491,000 eggs were obtained from United States Bureau of Fisheries, 
1,000,000 eggs were obtained from United States Bureau of Fisheries. 
2,000,000 eggs were obtained from United States Bureau of Fisheries, 
p Eggs were obtained from the United States Bureau of Fisheries. 
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COLUMBIA RIVER AND TRIBUTARIES. 


The first fish-cultural work upon the Columbia River and in Oregon 
was at Clackamas, on the Clackamas River, a tributary of the Willam- 
-ette River, which empties into the Columbia River about 180 miles 
from its mouth. 

This hatchery was built in 1876 by the Oregon & Washington Fish 
Propagating Co., which operated it until 1880. In 1887 the State 
provided for and there was appointed a State fish commission. 
Almost the first work of the commission was to spend $12,000 appro- 
priated by the legislature to put in repair and operate this hatchery. 
On July 1, 1888, it was informally turned over to the United States 
Commission of Fish and Fisheries, which paid over the purchase 
price, took formal possession in the following winter, and has oper- 
ated it ever since, with the exception of several years when the build- 

ing of dams stopped the progress of salmon to the hatchery. During 
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this period a temporary station for the collection of eggs was estab- 
lished on Sandy River, about 15 miles away, and on Salmon River, 
a tributary of Sandy River, both tributaries of the Columbia River. 
Some eggs were also brought in from the California hatcheries and 
hatched at the Clackamas station. In 1901 the hatchery was moved 
about 4 miles down the river and has since been operated as both 
a rearing and a collecting station. In 1901 the State established 
another hatchery on the Clackamas River about 30 miles below the 
main station and between the north and south forks. In 1904 all 
were turned over to the United States. In 1915 the hatchery was 
moved again. In 1907 an experimental station for the collection of 
egos of the early variety of chinook salmon was established by the 
State of Oregon on the Clackamas River below the Portland Railway, 
Light & Power Co.’s dam at Cazadero, but this was later operated by 
the United States Bureau of Fisheries. The building of a dam having 
cut off this station, another was established in 1913 at a point 30 miles 
distant from Portland. 

In 1889 the State established a hatchery in the cannery of F. M. 
Warren, at Warrendale, in Multnomah County, on the Columbia 
River, which was operated in that year and in 1890. 

In 1895 some of the Oregon salmon packers combined and organ- 
ized the Columbia River Packers’ Propagating Co., which estab- 
lished a hatchery on the upper Clackamas River at the junction of 
the Warm Springs and the Clackamas and operated it in 1895 and 
1896. The Government operated it in 1897 and 1898, after which 
it was turned over to the State and moved to the opposite siae of 
the river. 

In 1898 the collection of steelhead trout eggs was first undertaken 
on the northwest coast by the State of Oregon on Salmon River, a 
tributary of the Columbia River, and met with fair success. In 
March, 1899, the Government sent a party to the falls of the Willam- 
ette River, near Oregon City, to collect steelhead eggs, and also 
operated for this purpose at its substation on the Salmon River, but 
the latter effort met with failure, as the rack was washed away. 
This station was turned over to the State on June 15, 1899. 

In 1901 the State of Oregon did some experimental work at Swan 
Falls, on Snake River, the boundary for a considerable distance 
between Oregon and Idaho. During the winter and early spring of 
1902 the State also worked Tucannon River, which is a tributary of 
Snake River, for steelhead, but met with poor success. Snake 
River was worked again in 1902 at the foot of Morton Island, which 
is situated 2 miles above Ontario, in Malheur County. Title to the 
necessary property was secured from the War Department in 1903 
and permanent buildings were erected. It was closed for some years 
and finally abandoned in 1911. 
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In 1901 the State of Oregon established an experimental hatchery 
in Wallowa County, on the Grande Ronde River, at the mouth of a 
small tributary called the Wenaha River, which enters the main 
stream about 50 miles from its mouth. A permanent station was 
established in the canyon about 14 miles below the Wallowa bridge 
on the Wallowa River, a tributary of the Grande Ronde River, in 
1903. 

In 1902 the State of Oregon erected a permanent plant on Salmon 
River at its junction with Boulder Creek. This plant was closedin 
1911. 

In the same year the State established an experimental station 
on the McKenzie River, a tributary of the Willamette River, about 
one-half mile above Vida post office. This experimental work was 
resumed in 1905 at a point 2 miles below Gate Creek. The hatchery 
was permanently established at a spot about 30 miles from Eugene 
and near the town of Leaburg a year or two later. 

In 1903 a hatchery was built by the State of Oregon on the Snake 
River, near the town of Ontario, in eastern Oregon. 

In 1906 an experimental station was established by. the State on 

Breitenbush Creek a short distance above its junction with the 
Santiam River, a tributary of the Willamette River, but the plant 
was destroyed, very shortly after its establishment, by a forest fire. 
An experimental station was reestablished here in 1909, but a heavy 
_ freshet raised the river so high that the penned fish escaped around 
the rack. — , 

In 1909 the State of Oregon built at Bonneville, on Tanner Creek, 
a tributary of the Columbia River, a large central hatchery capable 
of handling 60,000,000 eggs, it being the intention of the State to 
hatch at this plant the eggs collected at other stations. _ 

In the same year a temporary hatchery was located on the Santiam 
River by the State of Oregon. 

During 1910 the State of Oregon received 1,500,000 red-salmon 
eggs from the Yes Bay (Alaska) hatchery of the United States Bureau - 
of Fisheries, and yearly since they have received a consignment from 
the same source, as will be noted in the statistical tables. These were 
hatched out in the Bonneville hatchery and planted in the Columbia 
River. 

The State of Oregon built a hatchery on the Klaskanine River, a 
tributary of Youngs River, near Olney, in Clatsop County, in 1911. 
In the same year an eyeing station for spring chinooks was opened by 
the State on the Willamette River, near Lowell. 

The first entrance of Washington (then a Territory) into fish- 
cultural operations was in 1879, when the State fish commissioner 
paid the Oregon & Washington Fish Propagating Co., which was 
operating the hatchery on the Clackamas River, $2,000 for salmon 
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fry deposited in that river. In 1893 the State Legislature estab- 
lished a hatchery fund which was to be supplied by licenses from 
certain lines of the fishery business. In 1895 its first hatchery in 
the Columbia River Basin was built on the Kalama River, about 4 
miles distant from its junction with the Columbia, and in Cowlitz | 
County. Shortly after this hatchery was built it was discovered 
that it was above where the salmon spawned, and asecond hatchery 
was built 14 miles below the first named, as the rugged mountainous 
character of the country made transportation between the two sites 
difficult. Of recent years a road has been constructed along the 
river bank, and it is probable that the upper buildings will be aban- 
doned entirely. 

Another station for the collection and eyeing of eggs was estab- 
lished on the Chinook River, a small stream which empties into Baker 
Bay near the mouth of the Columbia. 

During the fiscal year 1897 the United States Fish Commission 
established a station on Little White Salmon River, a stream which 
empties into the Columbia, on the Washington side, about 14 miles — 
above the Caseades. During the fiscal year 1901 an auxiliary station 
was operated on Big White Salmon River, while fishing was carried 
on in Eagle and Tanner Creeks, in Oregon, the eggs obtained from 
these creeks being brought to the Little White Salmon hatchery. 

In 1899 the State of Washington built and operated hatcheries 
on the Wenatchee River, a tributary of the Columbia River, about 
14 miles from Chiwaukum station on the Great Northern Railway, 
and on Wind River, a tributary of the Columbia, about 1 mile from 
the junction. 

In 1900 Washington State hatcheries were established in the 
Columbia River Basin as follows: White River hatchery, which was 
built on Coos Creek, which empties into a tributary of the White 
River, the location being about 24 miles from where the Green 
River joins the White River; Methow River hatchery, built on the 
Methow River at the point where it is joined by the Twisp, about 
22 miles from the Columbia River; Colville River hatchery, built 
on the north bank of Colville River, about 14 miles from its mouth, 
and about 1 mile from Kettle Falls; Klickitat River hatchery, 
located on the east bank of the Klickitat River, about 6 miles from 
its mouth; and one on the Little Spokane River, about 10 miles from 
its mouth and about 9 miles north of the city of Spokane. The 
Klickitat River hatchery never was operated, while most of the 
others were operated intermittently. 

In 1906 a hatchery was established by the State of Washington 
on the Lewis River, some distance above the town of Woodland. 
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In 1909 the State of Washington established a hatchery near 
Pateros, on the Methow River, a tributary of the Columbia River, 


and on the Tulton. 


In 1915 Clarke County, Wash., built.a hatchery on the east side of 
Cold Creek, about 2 miles from the town of Vancouver. 
A temporary station was established by the State of Washington 
on Wenatchee Lake, near Leavenworth, in 1915. 
The following table shows the plants of salmon and steelhead 
trout in the Columbia River and its tributaries by the Bureau of 
Fisheries and the States of Oregon and Washington: 


PLaANts or SALMON FRY IN THE CoLUMBIA RivER Bastin SINCE 1877. 


Columbia River and tributaries. 


Years ending June 30— ] 4 Total fry. 
: Sockeye | Chinook | Silverside | Steelhead | api gp 
fry. fry. fry. trout fry. Ty. 

ASW Tae sl ca ER el ee I cae SOOMOOO Pees sei sh Sate TUN sae 300, 000 
IRVIR cotiche dus Seedeee robe oonebe |aspeeooscocs TOAD) || Boss cce dee r||sessesseesedisece Ge caste 79, 620 
TAS) STARE BREE S OR edante te SENN Ss ies St UME BIO lo oorososee|esooeese dasa Kbadenonccoe 3, 076, 500 
FESR ae CS RE ET ee ART EEA Oe LE ee TIGRE AN) es See bce re bese ne sod ske 1, 834, 290 
BU SSI rte aces Mn ea A RT ee are PAE PAD) ee Se dodsesneltc on sosdoaseleSaecoaneees 2,554, 290 
USED Se de eee ee Ce eS secellsoade seeaonc pROUSOLD ooo! Seoede Hleotaa ceo ese easa sna sees 1, 300, 000 
TSE See Boe ee ed Bee secre bee A809) (OU) | Peo ce eeae= 5 /seeoe one safe ease nes 4, 500, 000 
TSE Sk RT Ng A AP ae OP Sy MOOSA MO) | Meta stele a ciaial| aereretalotetaleters | eee creates a 3, 756, 475 
TST Ss ea Sa Eh LAR ena yey ECON Jeo sos sok aclls seadoossaos|seescer a ----| 5,694,000 
IS GOm OR renee Ey. oA SSL aoa cee eee e eae TERED AU) poe sega cee bal bee sodsos4-s|adsesces. 4 seis 1, 332, 400 
1B SaaS ao Eee eH Abas ACBRAn EP oomemcia AGO (G0 |p eosetosacsafesesesase sodllssesescasate 4, 100, 000 
Teed eb st eae ee ene ageuoome|[epsecoosees AI OU) eee SoossSao-e5b4sooS4els sao saaanaes 213, 000 
Ie Oe GE kee eee Aba sS be sepdacconsonase CPL AP 00 eee eed sa alicbnmaasnosdlle co seseaasae 2, 523, 000 
TIRSIO TERS aS UE ts PT lp ep hein es 2 CTO SSW OO) eats oe Soria [eae PUN Sy ae eae eS SES 10, 389, 300 
ES neater et RRL A a dA I TOS GAM SOA GIR ahh NA NE RUT eta Sa eh 10, 641, 394 
TING Gene. Wee eho gine my etm yo eeeae OM OT NOTA: He 2 Be Me NS TSN EE ub a 26, 212, 074 
TOG MME ae i ae hese Ue wa OOO 24 esa alee slats SHG 20 Eee ese Meee 10, 987, 866 
TOOOES ae Pa CP aS Rio. ce ee aa 22,510,869 | 7,175, 824 2995000 eee ssc ee es: 29, 985, 693 
GO Tee RS Se BR eels Poa 624,978,978 | 5,559, 750 245000) |o2eku os ohok 30, 783, 728 
FICO RAGA a a | Da 44, 328,085 | 17,545, 724 OAS E Yu Wane eee 62, 130, 136 
HOO es ied As Sa i Ses ee ee eee 40,174,313 | 8,721,720 4600, 583 ).....5.2..-. 49, 496, 616 
TURTON Ee fs a OS 8 ek ep es Ba ge 71, 694,587 | 8, 422,085 TOS 981 eee es 80, 275, 653 
TORY GSAS SR Ses Bae eer aia naan Bie, en aaa 17,107,217 | 1,354,610 €768; 230 Ieee one 19, 230, 062 
NGG A ee A SUN et Aen as Biel per WU ale ie eS ca 136, 372, 785 9828, 872 | h1, 769,494 |...........- 38, 971, 151 
TOURS Ga SASE AB EA erotic Gerace BEEE Sopaeeee 23,171,235 | 2,657,349 26,640 |..........2. 25, 855, 224 
OOS Ree ee eee SSS tPA es 734,852,008 | 1,705,543 USN O00) Ba Ses See 5 36, 572, 551 
GOO OEE Te Nee dae eect abe ahi os 433,098,943 | 2,439,415 | *1,058,657 |.......--.-- 36, 597, 015 
EO OS Ses eee Rae cieece ee | uenne sie iets 137,744,002 | 3,374,733 | m2, 063,688 |............ 43, 182, 423 
NOU Ses Ps aot aa See ho ae 1, 488, 327 |n28, 802, 795 | 01,308,900} 1,982,331 420,730 | 34,003, 083 
TOS BOSE BRERA S SE Ree Boon dise 1, 957, 825 |p50, 740,925 | 1,243,660 | 91, 503, 800 106,020 | 55, 552, 230 
ONS BEI ia tis Oa le a clot oS etejeraeatete 1,937,134 | 70,211,177 | 4,591, 500 40, 000 105,800 | 76,885,611 
OG TARSR aii ae f Se 13 2 ee 1,978, 140 |783, 727, 844 636, 900 8932, 700 -591,638 | 87,867, 222 
OT eee ers Se rs Ce SN ee re ee 182,317, 442 608,747 | 4,128,833 | 8,299,572 | 95,354, 594 

GAM ame eee S Slee 2 7,361, 426 |800, 318, 789 | 68,175, 332 | 15,857,894 | 9,523,760 | 901, 237, 201 

aTneludes 23,000 eggs. 


b Includes 557,150 yearlings, fingerlings, or adults, 


¢ Includes 1,668 yearlings, 


fingerlings, or adults. 


@Tncludes 37,033 yearlings, fingerlings, or adults. 


eIncludes 50,000 eggs. 


7 Includes 48,200 eggs and 47,980 yearlings, fingerlings, or adults. 
or adults. 
, or adults, and 58,000 eggs. 


9 Includes 300 yearlings, ALBEE EES, 
h Includes 24,383 yearlings, fingerli 


7Includes 1,995,746 yearlings, fingerlings, or adults. 
j Includes 16,949 yearlings, fingerlings, or adults. 


k Includes 50,000 eggs. 


UIncludes 225 yearlings, fingerlings, or adults. 


m Includes 25,000 eggs. 


nTncludes 11,700 yearlings, fingerlings, or adults. 


oTncludes 100,000 eggs. 


P Includes 1,405,860 yearlings, fingerlings, or adults. 


qIncludes 116,300 yearlings, 


fingerlings, or adults. 


r Includes 1,000,000 eggs and 1,732,805 yearlings, fingerlings, or adults. 


# Includes 79,000 eggs. 


tIncludes 812,801 yearlings, fingerlings, or adults. | 
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Willapa River—In 1899 Washington established a hatchery on 
Trap Creek, a tributary of the Willapa River, situated about 200 
yards from the creek’s mouth. 

Chehalis River.—The construction of a hatchery on the Chehalis 
River, about 4 miles above the city of Montesano, was begun by the 
State in October, 1897, but owing to bad weather and extreme high 
water was not completed until late in 1898. The hatchery was a 
failure until 1902 when a fair season was had, as was again true in 
1903. It was not operated in 1904. Since the State began taking 
eggs from the Satsop River, a tributary of the Chehalis, it has been 
possible to fill the hatchery each season. 

In 1909 the site where eggs had been gathered on the Satsop River 
was purchased, and a new hatchery was erected there. It has three 
concrete rearing ponds and is fully equipped for the taking of spawn 
and the hatching out and caring for 5,000,000 fry. This plant was 
first operated in the fall of 1909. 

Work was begun in September, 1914, by the United States Bureau 
of Fisheries on a hatching-station on Lake Quinault, Wash., and a take 
of eggs was made the same year. 

In leu of installing fishways in their dams in the Humptulips 
River and tributaries, in the Grays Harbor section, two timber firms 
agreed to furnish the money needed to build a hatchery on Stevens 
Creek, west of Humptulips, and the same was constructed and put 
into operation in October of the same year. The plant is now the 
property of the State. 

Puget Sound and tributaries—In 1896 the State established a hatch- 
ery on Baker Lake, which is the head of Baker River, a tributary of 
the Skagit River, and this was the first establishment for the hatch- 
ing of sockeye salmon. In July, 1899, it was sold to the United States 
Fish Commission. In 1901 steelhead trout eggs were collected on 
Phinney Creek, about 5 miles from the town of Birdsview, and some 
30 miles from Baker Lake. In 1901 an auxiliary station was opened 
at Birdsview, on Skagit River, and steelhead trout eggs were col- 
lected on Phinney and Grandy Creeks and brought to Baker Lake to 
be hatched. 

In 1898 a private hatchery (the necessary money being raised by 
subscription among the residents of Fairhaven, now Bellingham, and 
vicinity) was built near Lake Samish, a few miles from Fairhaven. 

In 1899 a hatchery was built by the State on Kendall Creek, a 
tributary of fhe Nooksak River, about 300 yards from same, and 
about 2 miles from the railway station of Kendall. Except in 1903, 
this hatchery has since been operated continuously. An eyeing sta- 
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tion was built in 1907 on the south fork of the Nooksak River, about 
1 mile from Acme. 7 

In the same year the State built a hatchery on the Skokomish 
River, about 4 miles from its mouth. An eyeing station was also 
erected on the north fork of the same river. The main station was 
not operated in 1904 and only on a small scale in 1903 and 1905. 

The State in 1889 built a hatchery on Friday Creek, a tributary 
of the Samish River, situated about 1 mile from the mouth of the 
creek. 

The following State hatcheries were first operated in 1900: Snoho- 
mish hatchery, built on the west bank of Skykomish River, a few 
miles from its mouth; Nisqually River hatchery, built on Muck Creek, 
about one-half mile from the Nisqually River, and about 4 miles 
from the town of Roy, in Pierce County; and the Stillaguamish hatch- 
ery, located on the Stillaguamish River, about 4 miles from the town 
of Arlmgton, in Snohomish County. The latter has since been 
moved to Jim Creek, a tributary of the south branch of the Stilla- 
guamish River. 

The Startup hatchery, located near Startup, on the Skykomish 
River, was formerly used as a collecting station for the Snohomish 
hatchery. It is still used for this purpose, but also retains and 
hatches a considerable quantity of spawn. The station is about 4 
miles from the Snohomish hatchery. 

In 1900 the State established a fisheries experimental station at 
Keyport Landing, on the east arm of Port Orchard Bay, with Pearson 
as the nearest post office. The work of the station was devoted to 
salmon and oysters until it was abandoned a few years later. 

The State established a hatchery on the Dungeness River, about 7 
miles from the town of Dungeness, in Clallam County, in 1901. In 
1906 it constructed a hatchery on a small tributary of the Skagit 
River, between Hamilton and Lyman. The station built on Sauk 
River, a tributary of the Skagit, has been operated only occasionally 
since the Skagit hatchery was built. 

The White River hatchery was constructed on Suice Creek, a trib- 
utary of Green River, some years ago. During the summer of 1909 
a new hatchery was built at this station, the old one being too small 
to accommodate the amount of spawn that could be taken. The new 
hatchery is located on the east side of Suice Creek near the county 
road. The building contains 140 hatching troughs. The plant has 
a pond system, where the fry are kept and fed until they are able to 
shift for themselves. 

During the summer of 1911 the city of Tacoma constructed a large 
concrete dam in the Green River, about 4 miles west of Eagle Gorge. 

62425°—17——_16 
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As this dam prevented the salmon from reaching the spawning beds, 
the State established an eyeing station the same year just below 
. the dam. In 1913 the name was changed to Green River hatchery, 
to conform to the name of the main stream. 

In 1912 the United States Bureau of Fisheries completed the Quil- 
cene and Duckabush hatcheries. Both are on small tributaries 
entering the west side of Hoods Canal, an arm of Puget Sound. 

In 1913 a new station was operated by the Bureau on the Duse- 
wallips River, a tributary of Hoods Canal, Puget Sound, near Brin- 
non. Two new field stations—on Elwell River, a tributary of the 
Skykomish River, near Sultan, and on Sauk River, a tributary of the 
Skagit River, near Darrington—were also put into operation the 
same year. The Sauk River had been worked by the State at one 
time. 

In 1913 the Middle Fork Nooksak eyeing station was transformed 
into a hatchery. In the same year the eyeing station on the south 
fork was moved farther up the river. 

In 1914 stations were established by the United States Bureau of 
Fisheries on Day Creek and Illabot Creek, tributaries of the Skagit 
River, while a substation was opened on Hamahama River at Eldon, 
distant about 9 miles up Hood Canal from the mouth of the Ducka- 
bush River. : 

On May 23, 1914, the Baker Lake hatchery building was destroyed 
by fire. In addition to the building and equipment, 1,305,820 silver 
fry and 823,097 sockeye fry were destroyed. The station has since 
been rebuilt. 

In 1915 the State built a hatchery on the Pilchuck River, a tribu- 
tary of the Skykomish River, near Granite Falls. 

In lieu of building a fishway in its dam on the Elwha River, near 
Port Angeles, the Olympic Power Co. furnished the funds needed to 
build a hatchery below the dam, and this was opened by the State 
in 1915. 

The following tables show the total output of the salmon hatch- 
eries in the State of Washington owned by the United States Bureau 
of Fisheries and the hatcheries owned by the State itself: 
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OuTPUT OF THE SALMON HATCHERIES IN WASHINGTON OWNED BY THE UNITED STATES 
BUREAU OF FISHERIES. 


Chinook. Sockeye, or blueback. Silver, or coho. 
Year end- « p 
Finger- Finger- 
moa lings, lings, 
Eggs. Fry. yearlings, Eggs. Fry. | yearlings, 
and and 

adults) adults. 
SOMMER Se) sbi han TUR SY REI ( KO) RARE aE) aes [pete RE SE S| a ese MN 
SOS erties Se ese a) es COL, SOO). Ws arejsiae elite otetelel ly se ale elaine) 2 ei Stulatmioreis = |e 28472 5||5 Soe R BBE BoO poonsec nico 
LEO). oe ORONO Oval RCE See Ss ke ee eS ee sooner les dos: oc SceeaReesor Sete nornos 
1900....-.- 2AG8G 000!) 59 O26 9477 eee teeta eeyerareteiata (Ly Oca) 00 era teretatalo =| eeieitermeimteaieyafal.\Z)case(olin)oin e/steraietats 
1901....... 6, 581, 000 Beles AG 7 4 Oat) a nUDpamel 
NOOR Ses | eee. oe illo OSH OSdl ee aerate lester eisai Welney sls OOO [aie elala\niea alll teieinta mieieiallets sia c\- os Wie nillniwinemelm alec 
QOS wae os | Sees he S15 812) ee eee 
OOS 22 co. se 7,506, 000) 17,386, 3,984, 645)...-.----- 
IGOR eStore ZL SRY SCOIE (ices bey be Lae een i 107,000} 8,071, 081|.....-.... 
190622 2252 7, 714,000) 14, 846, 905)--..------ 880, 000) 3, 285, 130) 239,180} 6,445,574).......... 
19075 ete 3,550,000} 6,512, 738).......-.-|.----.--- 4,224, 255).....-.--- b 3, 636, Sy PE See Pir 
1908.....-- 1, 485, 000) 12,372,503, 1,537,941) 75,000) 8,514, 305]..... ee . 296 13, 269, 7h eee ee ae 
GOO 3/75.) 3,050, 000} 11,565,553 14 186] 100,000) 5,430, 626).-........ 7,661, 11: te emits 
VIO NEE er 3, 813, 250} 9,175, 610)...--..---|--------- 4,554, 825)......--.- 10, 888, 025). ..-.-.-.- 
AQUI? eee 3, 350, 000 7 307, 455 11, 700}.....--.- 5, 496, 000).....-.--- - 102 4,550, 615)...-.----- 
1OLQ Sees 8,020,000] 10,959,728] 655,095|........- 4,692,573|.....-...- 10,599, 939|........-- 
TOUS eee 19, 713, 000 19, 933, B00 |pece eee Seneaaee Sehole,00l eis weap 10, 754, 617|.....-.--- 
DOVE Sao 4 584, 000; 31) 140, 440} 1,130,505) 50,000) 2,583,469}  120,000).-....... 13,591, 354).......-.- 
1915..-..-. 4,998, 000} 38,162,139} 987,495 155, 000 10, 820, 441 | 35,000 | 20,673, 056 41,500 
Total. .|81, 976, 250/239, 096, 876) 4,336, 922/1, 260, 000/88, 647, 847, 186,075), 240, 180}114, 375, 535 41,500 


Humpback. Steelhead trout. Total. 
Year : 

ending neers 

June 30— see? 
Eggs. Fry. Eggs. Fry. | yearlings, 

and 

adults. 
Seer Hfuta sss eae aA uate a SEA an EN SIENA ea eH: eS 1, $48, 760).......-.. 
Bele eee eae eae ace eae ee ence alee seer e a ALO W, SOU; 886 (LCase 
SED OB CASE SEES GAS Be AEE cel otsei laciel sesamin) GS Capes it yates aa 4,926,000} 1,791,056).......... 
Se OO ites aie see a IES SF Ca 17,335, 947|.....-.-.- 
Pa Taeyrsee aol) Mere iter eyed] coxpmmeanneaes Ba (Ta Cae arate et ake c hate 9) 436, 174) oe 
SS SR NO eT SA 0 19,118, 687|.......... 
Eiatwne Mae elauenc pues 2 80, 000 21,027,631} 223,815 
176,597] 255,000 25,472) AD5| eee 0) 
Luby Tie Pale beaks 414, 400 20, 129,843] 10,000 

969,990) 348,000 26, 087,599 5 

Be peta [A paetes apes Ares Rupe sN 200, 000) 15,315, 450).......... 
6,764, 762) 224, 000 41, 051,200) 1,537,941 
PNR aD eats RO Macs Ae Ia oF 220, 000 25,374, 9 14, 186 
1,368,000) 300,000 27, 423, 498)...-...... 
96,000} 660,000 10} 18, 430, 720 11, 700 
2 566, 325) 905, 000) } 33,597, 880) 655,095 
3 1 8801, 330, 000; SSSI OAT | bee ceenee 
1914...... 13, 260, 000) a 118) 378 "799° 000 78, 898, 1,250, 505 
OT a a si 6,929,500} 125,000] 2,008, } 000/114) 098) 541] 1, 213/935 
Total. ./13, 764,000] 39,991, 4325, 790, 400/12, 896, 598 sale 166, 220, 442/105, 030, 830/561, 228, 730] 4,925,977 


@ Includes 4,355 fingerlings, adewlts, and yearlings, 
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OurruT oF THE SALMON HATCHERIES OWNED BY THE STATE OF WASHINGTON. 


Year ending | Chinook 

June 30— fry. Chum fry 
APSO O00 Bes eenee- <- 
4,050, 000)...-.-.----- 
AZo OO0|eaeea-- n= 
8,595, 000]..---------- 
12,251, 600| 10,301, 760 
12,275, 400) 16, 478, 280 
' 14,766, 822| 9,937,390 
14, 283,499} 9,937,390 
TBE OA Thy a eRe Ae 
7,101), 180). 222222222) 
10,943,550} 3,268, 800 
8, 897,670) 6,120,000 
18,647,600} 4,342,350 
17,440,950] 8, 218, 000 
21,168,350) 8,607,500 
16, 458,502) 13,326, 750 
23,380,516] 4,684, 950 
30,542,928) 14,711, 400 
35,529, 709| 7, $42, 266 
539, 784, 092| 27, 458, 665 


F Sockeye 
Hump- Silver, or ? | Steelhead 
back fry. | coho, fry. ieee ae trout fry. Total. 
, fry. 
Liat ae 189, 000 
cle eaten ieee 13, 778, 280 
MI Nee By 19, 747, 894 
Bie Sear ete 32) 964, 593 
ed peer 1 28) 659, 079 
295, 200 15, 725, 196 
Tee Sa 12) 226, 294 
Ane aS 28, 906, 380 45, 888, 514 
WR Ue ee 28, 668, 600 47, 262, 213 
2,655,900} 29,278, 202 59) 497,127 
HEV es ap 24, 543, 200) 54, 282, 600 
519,600) 30,894, 100 66, 044, 550 
Bee esate est 33, 097, 750 68, 046, 182 
370, 785| 37,164,125 70, 432, 443 
MAS a 905.263; 290| 2255 eue een? ‘ 104, 606, 868 
1,532, 737| 33, 494,380 ‘ 82, 050, 398 
578, 504| 60,169, 474 62) 631) 3,457,180} 181,510, 496 
5,952, 726| 479, 764,837| 11,012,423! 61,055,377] 1,021,174, 416 


a A considerable proportion of the fry was fed in rearing ponds for some time before planting. 
b 29,900 eggs were distributed in addition. 


Norr.—As the printed reports of the State before 1913 in many instances report as the output the number 
of eggs gathered, it has been necessary in such cases to make an arbitrary reduction from these figures, in 
order to allow for the loss in the egg stage. 


The following table shows the plantings made in waters of Wash- 
ington other than the Columbia River by the United States Bureau 
of Fisheries and the State of Washington: 


PLANTS or SALMON Fry AND FINGERLINGS IN THE WATERS OF WASHINGTON OTHER 
THAN THE CotuMBIA RIVER.@ 


Year ending June 30— 


Puget Sound and tributaries. 


we Silver, or 
Chinook. | Sockeye. ene 
Sheds ah bis Sui 5,500,000 |......-.-... 
BR GE aera 5, 400,000}. -..--.----- 
74705000) Poses = eee 189, 000 
ROS ane 10,683,000 | 6,749, 280 
300,000 | 3,834,453 | 14,360, 185 
2,141,322 | 3,371,000 | 23,161,069 
2,113,850 | 3,731,789 | 21,507, 771 
1,865,933 | 3,855,000 | 14,071, 845 
Ze 59ON738u | wasaeeaees 16, 441, 375 
4, 819, 290 | d 3,582,630 |€29, 770, 414 
S39072 59S sane ne ee 26,960, 552 
8,356, 709 | 8,514,305 | 37,613, 466 
9, 647,288 | 5,430,626 | 28, 622,310 
11,681,060 | 4,554,825 | 36, 837,125 
4,984,482 | 5,496,000 | 29,941, 865 
4,646,254 | 4,692,573 | 39, 788, 614 
7,561,328 | 5,751,700 | 56,128, 207 
7, 392, 826 | 7 2, 803, 261 42) 213, 911 
15, 242, 734 | 7,371,056 74, 505, 147 
94,721, 412 | 84,572, 238 |498, 862, 136 


a Tn addition to the waters given, 


cade and 10,598 steelhead were made in the Quinault River in 1915. 
f these, 218,200 were yearlings, fingerlings, or adults. 


c Of these, 14, 400 were eggs. 


d Of these, 9, 500 were yearlings, fingerlings, or adults. 
e Of these, 14, 840 were yearlings, fingerlings, or adults. 
f Of these, 15, 000 were yearlings, fingerlings, or adults. 


g Includes 100, 000 eggs. 


969, 990 
4,224,255 
9, 420, 662 
1, 887, 600 

96, 000 

5, 432, 110 

, 888 

422, 651, 415 
7, 508, 004 


52, 663, 721 


h Of these, 25, 000 were eggs and 1,000 yearlings, fingerlings, or adults. 
4 Includes’ 50, 000 eggs and 120,000 ‘fingerlings. 


J Includes 4 1355 fingerlings. 


Chum. 


Steelhead. 


ee ee ry 


10, 301, 760 
16, 478, 280 
9, 937, 390 
9, 937, 390 


1,800, 000 
5,220, 000 
2) 278, 350 
6, 048, 000 
7, 748, 500 

12) 074, 060 
3,526, 170 

31, 408, 960 

15,535, 046 

51, 852, 050 


184, 145, 956 


1, 572, 560 
1,398, 476 
2,591, 371 

63,326, 091 
3,518, 476 

€1,329, 940 

3,177,174 
3, 964, 308 
4’ 566, 491 

9 4,499) 141 
6, 292, 338 
4,841, 330 

h 6, 733, 805 
9, 731, 400 
4) 444) 971 
4,925, 555 


66, 912, 727 


lants of 19,913 chinook, 3,558,591 blueback, or sockeye, 198,966 silver, or 


icant 


\ 
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PLANTS OF SALMON FRY AND FINGERLINGS IN THE WATERS OF “WasHINGTON OTHER 
THAN THE COLUMBIA RivER—Continued. 


Chehalis River. 


Willapa River. 


veer ending 

une 30— A Silver, or Steel- F Silver, or Steel- 

Chinook. Gone Chum. Read Chinook. laine Chum. inane 
VE99 See SPS S1 010) Ul Ie Te ae Pie ey a 2 a A em aL eS It 
TOON PSH BOO gle ern tie Seay paneer BIR Dae SSI ODOR MM MN NLT | a 190, 000 
IOS Cae TE OOO ASOD S| URED ETN ICs ee Gy 8 Se 65S ACOH MANGE Eh uae Ye 
TSB = = sei Se (NR aes Re gig RL Ne Hg 2,163,019 | 1,800,000 |...-...._. 500, 000 
TOO ee VO; ODO eS Es GN eae Ai pa be pees 819, 504 OAS TOR. 6 2f2ee 420, 390 
IGOR Cob cee aes eee eee setion qe CN See Ih ue ee 630,000} 1,800,000 |--........ 288, 000 
HOT G sc se Aoi eae a) 380 | 1,468,800 |.......... 529,650} 2,160,000 |--....._.. 171, 550 
TO Meter |g 2. 2, 250, 000 900,000 |......---- 393,660 | 2,250,000 |.......__- 526, 500 
TOO Rese ee 163,000 | 3, 275, 000] 2,064,000 |........_. 678, 600 Goss SOON Aas sree ee 148, 500 
1h010\ eee 2 eee 148,000 | 1,800,000} 1,757,000 |_...--.-.. 322, 200 504,000 |--......-. 399, 000 
TUNIS ee 403,000 | 1,577,000 SELON) || one sae ice 455, 200 64000 Bes: 22 hs eee ee 
SOT ie sy a 111,150} 4,041,900 900,960 | 937,500 734,350 | 2,457,900 |......--.. 300, 000 
LOT ee Eire 118,750 | 3,575,700 | 1,052,760 93, 752 CAS GOON Sele 7OON pace anes 303, 825 
1913 eee 119,700 | 1,690,200} 3,177,680 412,500 729, 600 LS SGNOOQs |B maee eet 382, 500 
Gia Teele 139,000 | 2,977, 260 497,300 | 701,118} 3,247,345 | 1,785,580 |........_. 248, 555 
Oa SEE Es 93,250 | 4,989,440 | 1,230,000 | 561,900 302, 461 581, 730 |1, 581, 750 105, 440 
Total_..|7, 675,950 | 28, 739,880 | 13,907,500 |2, 706,770 | 13,288,589 | 18, 760, 336 1,581, 750 | 3,984, 260 
———— 

Total by species. 
Year ending June > aii H Grand 
— . iver, Or ump- otal. 
Chinook. | Sockeye. ancl pace Chum. | Steelhead. 

US Secesas sce caer eer C300) aint enSeee a leceog sada sae sakedeceae gel sesesebosenel joe seen eau 3,000 
TSO EO te tee aes ale et BAO ORC pe eset ae epee eA RN A a SE OC ND 5, 500, 000 
LROS Peon eae poeta s[ausace sears Boy 2 XUUSSCCT0 0) ee ce et eas CL ae UT ee 5, 400, 000 
10 as 2 SE en 8; 080, 000M Meee as eee = IRSIE)S (OID) ieee ra ae anv adh ope OT. (I ean en ee 8) 874, 000 
TROL CS Se os ee Si ras 3, 236, 300 |10, 683,000 | 6,749,280 |._......_.. 10,301, 760 | 1, 762, 560 32) 732, 900 
LQ ( eave ces Spa 2, 863, 200 | 3,834,453 | 14,360,185 |........_.. 16, 478, 280 | 1,398, 476 38) 934, 594 
TOMO mmUnee NT hae 2,141, 322°) 3,371,000 | 23,161,069 |__.__..._.. 9,937,390 | 2,591,371 | 41,202) 159 
OOS Sei 5 Se 2s 4, 276, 869 3) TAAL SD) | 2B eG A See 9,937,390 | 3,826, 091 45, 079, 910 
GARE se See se GL 3, 585, 437 3, 855, 000 | 14, 276, 721 AT TOT see oe eee 3, 938, 866 26, 127, 821 
ODS eee eee erg epee SPO) ete een ewe mie DSA S75: [ope ets gutsy Oy BA aa ekl Dati 1,617, 940 23; 080, 053 
TAOTOLS eee Oa 5, 348, 940 | 3,582,630 | 34, 493, 794 969,990 | 3,268,800 | 3,348, 724 51. 012; 878 
MOO Ten Shute eit aad AT SUM 208s | aa ele Males, tt 31,460,552 | 4,224,255 6,120, 000 |- 4, 490, 808 50, 596, 873 
ASNSSI ae D Enea ae 9,198, 309 | 8,514,305 | 41,542,966 | 9,420,662} 4,342,350 | 4,714,991 | 77, 733,583 
TAS 0 Sa Sp adn 10,117, 488 | 5,430,626 | 30,926,310 |_..._._.__. 7, 805, 000 | 4,898, 141 59, 177, 565 
TOTO Sree Us 12,539, 260 | 4,554,825 | 38,478,125 | 1 887, 600 8, 607,500 | 6, 292,338 72, 359, 648 
Ife itil Set ean ee 5, 829, 982 | 5,496,000 | 36, 441, 665 96,000 | 12,975,020 | 6,078, 830 66, 917, 497 
QD Berets ape teiatayes 2 ok 5,513, 604 | 4,692,573 | 46,476,064 5, 432,110 4 578,930 | 7,131,382 73 824, 663 
NOUS ee see ee 8, 410, 628 | 5,751,700 | 59,204, 407 1, 888 34 586, 640 |10, 526, 400 118, 481, 663 
gE he i a a ae 10,779,171 | 2,803,261 | 46,976, 751 |22, 651, 415 16, 032) 346 | 5,393, 944 104; 636, 888 
ADU eee eh eee 35 15, 658, 358 |10, 929, 647 | 80, 275, 283 ri 508, 004 54, 663, 800 | 5,603, 493 174; 638, 585 
Mo tale somes 115, 708, 864 |88, 130, 809 /546, 561, 318 |52, 663, 721 |199, 635, 206 |73, 614,355 |1,076, 311, 293 


a These were brought from the Clackamas (Oreg.) station and planted in some unnamed lake. 


BRITISH COLUMBIA. 


Fraser River—The first hatchery established by the Dominion of 
Canada on the Pacific coast was erected in 1884 at what is now Bon 
Accord, a point on the lower river some 4 miles above New West- 


minster, and on the opposite shore. 


The next built was in 1901 on 


Granite Creek, Shuswap Lake, which discharges into the Fraser 
through the South Thompson Fine, the lake being about 280 miles 


from New Westminster. 


In 1904 another eters was established 


on Harrison Lake on the Lillooet River, first large tributary of the 


Fraser on the north side; 


also one ee 4 miles east of the lower 


extremities of Pemberton Meadows, at the junction of Owl Creek 
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and the Birkenhead River, 4 miles above its confluence with the 
eastern branch of the Lillooet River, which in turn discharges into 
Lillooet Lake. In 1907 a hatchery was built on Stuart Lake, near 
the headwaters of the Fraser. 

In 1914 the Bon Accord hatchery had to be abandoned, due to the 
laying out of a townsite around it, and the equipment was transferred 
to Queen’s Park, New Westminster. 

The Province of British Columbia owns Seton Lake hatchery, 
which was established in 1903 on Lake Creek, on the north side, 
about half a mile from the outlet of Seton Lake, and it has been 
operated continuously ever since. Seton Lake is a part of the Fraser 
River chain and is some 300 miles above the mouth of the river. 
Lake Creek, the outlet of Seton Lake, empties into the Cayoosh 
Creek, a tributary of the Fraser, 45 miles north of the latter’s junction 
with the Thompson, and 1 mile south of the town of Lillooet. 

Nimpkish River.—In 1902 S. A. Spencer, of. the Alert Bay cannery 
(now belonging to the British Columbia Packers Association), in 
return for certain special fishery privileges granted by the Dominion, 
established a hatchery on this river, which is located on the northeast 
shore of Vancouver Island. The hatchery was burned down in 1903, 
but was immediately rebuilt. Since its establishment it has been 
operated by the Dominion. 

Rivers Inlet.—A hatchery was established by the Dominion on 
McTavish Creek, one of the tributaries of-Oweekayno Lake, about 
20 miles up Rivers Inlet, in 1905, and has been operated ever since. 

Skeena River.—In 1902 the Dominion established a hatchery on 
Lakelse Lake, in the Skeena River Basin, about 65 miles up the 
river from Port Essington. In 1907 another was constructed on 
Babine Lake, the source of the Skeena River. | 

In 1910 the Dominion put three new hatcheries into operation, 
all on Vancouver Island. They were located on Anderson Lake, 
Kennedy Lake, and Cowichan Lake, respectively. The two former 
are used for sockeyes and the latter for king and coho salmon and 
steelhead and other varieties of trout. 

In 1913, the year of the quadriennially big run of sockeye salmon 
on the Fraser River, the contractors who were building the new 
Canadian Northern Railway, in blasting their way along the banks 
of the river, threw the rock and other débris into the stream until 
in the narrow part of the canyon south of North Bend at Whites 
Creek, Hells Gate, China Bar, and Scuzzy Rapids, all within a few 
miles of each other, the débris formed great sloping banks extending 
out into the stream at these points, and entirely changed the direction 
of the currents, and of course, the velocity of the water. At best the 
salmon had a hard time getting through there, but the added 
obstructions rendered it practically impossible. 
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At a rather late hour the authorities woke up to the menace this 
work was to the run of salmon, and the dumping of débris into the 
river in such a manner as to obstruct their ascent was stopped. 

How to clear the stream once more was now the problem, and this 
was seriously complicated by a slide of rock which took place in 
Hells Gate in February, 1914, which narrowed the channel of the 
stream considerably. 

In March, 1914, the Dominion Marine and Fisheries Department 
contracted with a private concern to remove the obstructions, and 
this was done from Scuzzy Rapids, China Bar, and Whites Creek 
entirely within a short period of time, but a couple of seasons’ » 
work were required to clear up Hells Gate so as to permit of easy 
passage for the fish. 

The following table shows the plantings made in the waters of 
British Columbia from the Dominion and provincial hatcheries: 


Puants or SauMon Fry MADE IN THE WATERS OF BRITISH COLUMBIA. 


Fraser River.a 


Years. Steel- 


Sockeye. | head Total. 
trout. 


Coho, or | Spring,or| Hump- 
Chum. | ‘silver. king. back. 


000 
000 

000 

000 

000 

000 

RA AOE ESTE aT ANSE SENN Th REECE i 200, 000 
I AI AVORAINS. Ua ei St 973, 000 

eeaeM TG Ye ; 368, 000 

SAR ee 001, 200 

3 ART 201, 800 

tae ess 048, 500 

deBtscoo |i Leak renee 36, 965,900 ”.008, 000 

2) 815,000 |22, 500,000 | 51,855; 200 060, 200 

Fe irae Na pope cae oe 41,909, 500 057,300 

6/300; 000! (201 NETL 105; 312, 500 112; 062, 500 


Dog SHOR eens ee 24° 146, 300 31, 594, 600 
5,962, 500 |28, 773,350 | 34,183,850 |........| 72,819, 200 
4,583,550 |--0----.-- 41,062, 700 |.....-.- 48, 691, 850 


otal i: 00s Wai 1,300,000 | 44, 216, 600 |38, 187, 450 |51, 823,350 |693, 807, 250 | 91,000 }829, 475, 650 


a Some of the reports from the provincial hatchery at Seton Lake show merely the take of eggs; it has 


been necessary to make an arbitrary reduction im order to show the less of eggs and-€xy before planting. 
b No plants made in 1901. an Pe ee 
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PLANTS or SALMON FRY MaDe IN THE WATERS OF British CoLuMBIA—Continued. 


3 = Nimpkish 
Skeena River. Rivers Inlet. ice 
Years. 
eee Sockeye. Total. Pera oO | Sockeye. Total. Sockeye. 
1G0B eee Sees ce eke Cee eee BAO NOOO | yess 450s OOM |Meat arate es | eternal etat ies etter 1, 636, 000 
TOOS 2 ao ge An 45000: 0005143000000) | ee cies eee Sauer eee weeee-| 2,496,000 
LOO a yg hi otek ee | ae an 8.767, 900. | 3, 76%; 900) 22 eee enka te che eae epee 2, 850, 000 
19OG2 ee Ee heee ae ae 3,784,450 | 3,784,450 |.---..--.--- 8,000,000 | 8,000,000 4 873, 400 
LOOT ek one as ee ATED) || GMa A) bel cn cess: 8,440,000 | 8,440,000 | 4,870,000 
TOOS se alee Nye a 8,946,950 | 8,946,950 | 4,706,000 | 8,594,000 | 13,300,000 | 4,800, 000 
LOOQE SS el re il 8825400) ils 8824 400" seems eee aee 13,300,000 | 13,300,000 | 4,500, 000 
LOLO se Se eae a11, 521,700 | 11,521,700 |.-.-.---.--. 12, 750, 000 12) 750, 000 5, 055, 000 
12) 556,470 | 12,556,470 |.......-...- 11; 436, 000 | 11,436,000 | 6, 414, 000 
12,367,500 | 12,367,500 |.-.......--- 11, 791,000 | 11, 791, 000 5,114, 500 
11, 430, 430 | 11, 430,430 |.....----..- 10,981,000 | 10,981,000 | 4,981, 000 
11, 843,200 | 11,843,200 |/.-22.02222. 12,397,000 | 12,397,000 | 5,053, 000 
11, 899, 613 | 11,915,613 |.......----- 12,712,000 | 12,712,000 | 4,880,000 
Motalass eee. 16,000 |111, 576,363 111,592,363 | 4,706,000 |110, 401,000 |115, 107,000 | 57,522,900 


Vancouver Island. 


Years. f 
Coho, or Spring, or Steelhead 
Chum silver. king. Sockeye. trout. Total. 

CO be a A A eterno AR aca 40,000 | 4,550,000 425,000 | 7, 862,000 145,200 | 13,022, 200 
456,000 | 13,620,750 37,200 | 17,601, 450 

712,500 | 15,031, 750 173, 900 19, 098, 150 

701,000 | 15,314, 500 87, 200 18, 354, 700 

250,600 | 15,911,000 55, 000 18, 445, 820 

MOCAL wees he cies 40,000 | 15,698,720 | 2,545,100 | 67,740,000 498,500 | 86,522,320 


a Ineludes 80,000 coho fry. 


Prants or SALMoN Fry Mapz 1n THE WATERS or BritisH Cotumpra—Continued. 


Total by species. 
Grand 
Years. Coho, or | Spring, or S20 gecko ee total. 
; : trout. 
[Neamt 1, 800, 000 1, 800, 000 
=H Satan 2; 625, 000 2; 625, 000 
ee uaes 4° 414,000 4° 414, 000 
Seana 5, 807,000 5,807, 000 
igh Sane 4; 419, 000 4; 419,000 
EN OBA OUC 6,640, 000 6,640, 000 
Kaan 3” 603, 800 3'603, 800 
BM 6, 000, 000 6,000, 000 
Li AR aoe 5,674,000 5,674, 000 
Bia einlatale nevereys 6,300, 000 6, 300, 000 
De ake 6,390, 000 6,390,000 
LAN a ae 10,393, 000 10,393, 000 
SA 5, 928, 000 5,928, 000 
Bee eae lcrete 5, 850, 000 5, 850, 000 
ae Sa NSN 4, 742, 000 4) 742, 000 
Eee ae is ey 6, 200, 000 6, 200, 000 
pa Secale AY 15, 808, 000 15, 973, 000 
Se easels 17, 607, 000 19) 454) 000 
50, 000 20, 295, 200 20; 497, 200 
i i 15, 862, 200 25, 819, 700 
ane Oe 6 117, 136, 850 1237 706,350 
Oil eo ee ayant 54, 401, 650 59, 435, 750 
‘ 74,196, 150 |.....2---- 110; 107; 150 
00s kita ls 590007 | Saeeetee 84) 739, 700 
Seriya e134" 630, 200 secon 141/389, 200 
a Aue ae 62)414°770 | 145,200 | _75, 028, 270 
77, 077, 570 37, 200 119; 693, 620 
‘DAGIOSO Ets eee 837 486,880 | 173,900 | 95,182) 430 
751, 000 500, 000 136,915, 700 87, 200 141) 997) 900 
2, 865, 300 16,000 | 727898,613 | 55,000 | 80,385,133 
45, 438,550 | 51,839, 350 |1, 041, 047, 483 589,500 | 1, 200, 190, 203 


—— 


— 
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In 1891 several of the canneries operating at Karluk, on Kodiak 
Island, combined forces and built a hatchery on the lagoon at that 
place. As the cannery men were at swords’ points in regard to their 
fishing rights on the spit, in 1892 the hatchery was closed. In May, 
1896, the Alaska Packers Association broke ground for a hatchery 
at the eastern end of the lagoon, near the outlet of Karluk River, a 
short distance from where the hatchery was located in 1891, and 
operated it until 1916, when it was closed temporarily. 

In 1892 Capt. John C. Callbreath, manager of the Point Ellis 
cannery, on Kuiu Island, operated a small hatchery on the left bank of 
Kutlakoo stream. It was a very primitive place, and an exception- 
ally high tide destroyed the whole plant in September. It was never 
rebuilt. 

Capt. Callbreath, however, after seeing to the operation of the hatch- 
ery, had returned to Wrangell during the summer, where his attention 
was again attracted to hatchery work, and in the fall of 1892 he 

built a small hatchery on Jadjeska stream, Etolin Island, about 200 
yards from its mouth. The stream is about one-half mile in length 
and is the outlet of a small lake. Finding the location unsuitable 
Capt. Callbreath removed the hatchery in 1893 to the northern side 
of the lake, about three-eighths of a mile from the head of the outlet, 
where it still stands. The owner’s intention was to build up a stream 
which had a small natural run of red salmon until it had a large run, 
with the hope that the Government would then give him the exclusive 
right to take these fish from the stream for commercial purposes. 
The experiment was kept up until the end of the season of 1905, 
when Capt. Callbreath’s failing eyesight compelled the cessation of 
the actual hatching. Until 1910 a man was stationed on the stream 
during the run of spawning fish for the purpose of lifting them 
over the dam, so that they could reach the spawning beds at the 
head of the lake, and the project was abandoned entirely shortly 
thereafter. The owner’s expectation of a big run as a result of 
hatching operations was never realized. 

In “1896 the Baranof Packing Co., which operated a cannery on 
Redfish Bay, on the western coast of Baranof Island, built a small 
hatchery on the lake at the head of Redfish stream. The following 
winter was so cold that not only the flume, but the whole cataract, 
froze solid, and as the hatchery was thus left without water the eggs 
were put into the lake and left to their fate and the hatchery closed 
down permanently. 

In 1897 the North Pacific Trading & Paceue Co., at Klawak, 
Prince of Wales Island, established a hatchery near the head of Klawak 
stream, close to Klawak Lake. In 1898 the plant was moved to the 
mouth of a small stream entering the lake about halfway up the 
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western shore. This hatchery has been operated continuously ever — 
since. In 1909 the North Alaska Salmon Co. acquired a half interest 
in it, which it relinquished to the original owners a few years later. 

The Pacific Steam Whaling Co., in 1898 erected a small hatch- 
ery on Hetta Lake, on the west side of Prince of Wales Island, which 
was operated until the close of the hatching season of 1903-4, when 
the Pacific Packing & Navigation Co., successor to the original 
owner, went into the hands of a receiver. In 1907 it was reopened by 
the Northwestern Fisheries Co., which had acquired the interests 
of the old company, and has been operated each season since. 

Up to 1900 the work of hatching salmon was entirely voluntary 
on the part of the packers.. On May 2 of that year the following 
regulation was promulgated at the Treasury Department, which at 
that time had control of the Alaska salmon-inspection service: 

7. Each person, company, or corporation taking salmon in Alaskan waters shall 
establish and conduct, at or near the fisheries operated by him or them, a suitable 
artificial propagating plant or hatchery; and shall produce yearly and place in the 
natural spawning waters of each fishery so operated red-salmon fry in such numbers 
as shall be equal to at least four times the number of mature fish taken from the said 
fisheries, by or for him or them, during the preceding fishing season. The manage- 
ment and operation of such hatcheries shall be subject to such rules and regulations 
as may hereafter be prescribed by the Secretary of the Treasury. They shall be open 
for inspection by the authorized official of this department; annual reports shall be 
made, giving full particulars of the number of male and female salmon stripped, the 
number of eggs treated, the number and percentage of fish hatched, and all other con- 
ditions of interest; and there shall be made a sworn yearly statement of the number of 
fry planted and the exact location where said planting was done. 


On January 24, 1902, this regulation was amended so as to require 
the planting of ‘‘red-salmon fry in such numbers as shall be equal 
to at least ten times the number of salmon of all varieties taken from 
the said fisheries.” 

Although the regulation was mandatory, but few of the packers 
obeyed it, some because no suitable place was to be found within a 
reasonable distance of their plants, others because the establishment 
and operation of such a hatchery would cost more than their returns 
from the industry justified, and others because of lack of knowledge 
required in hatchery work. The greater number of them absolutely 
ignored it, and as a result those who conformed to the regulation 
were placed under a heavy financial handicap. The injustice of this 
arrangement was patent on its face, and in 1906, when a compre- 
hensive revision of the law was made by Congress, provision was 
made for reimbursing in the future those cannery men who operated 
salmon hatcheries. The section covering this point reads as follows: 

Src. 2. That the catch and pack of salmon made in Alaska by the owners of pri- 
vate salmon hatcheries operated in Alaska shall be exempt from all license fees and 


taxation of every nature at the rate of ten cases of canned salmon to every one thousand 
red or king salmon fry liberated, upon the following conditions. 
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That the Secretary of Commerce and Labor may from time to time, and on the 
application of the hatchery owner shall, within a reasonable time thereafter, cause 
such private hatcheries to be inspected for the purpose of determining the character 
of their operations, efficiency, and productiveness, and if he approve the same shall 
cause notice of such approval to be filed in the office of the clerk or deputy clerk of the 
United States district court of the division of the District of Alaska wherein any such 
hatchery is located, and shall also notify the owners of such hatchery of the action 
taken by him. The owner, agent, officer, or superintendent of any hatchery the 
effectiveness and productiveness of which has been approved as above provided 
shall, between the thirtieth day of June and the thirty-first day of December of each 
year, make proof of the number of salmon fry liberated during the twelve months 
immediately preceding the thirtieth day of June, by a written statement under oath. 
Such proof shall be filed in the office of the clerk or deputy clerk of the United States 
district court of the division of the District of Alaska wherein such hatchery is located, 
and when so filed shall entitle the respective hatchery owners to the exemption as 
herein provided; and a false oath as to the number of salmon fry liberated shall be 
deemed perjury and subject the offender to all the pains and penaltiesthereof. Dupli- 
cates of such statements shall also be filed with the Secretary of Commerce and Labor. 

_It shall be the duty of such clerk or deputy clerk in whose office the approval and 
proof heretofore provided for are filed to forthwith issue to the hatchery owner, caus- 
ing such proofs to be filed, certificates which shall not be transferable and of such 
denominations as said owner may request (no certificate to cover fewer than one 
thousand fry), covering in the aggregate the number of fry so proved to have been 
liberated; and such certificates may be used at any time by the person, company, cor- 
poration, or association to whom issued for the payment pro tanto of any license fees 
or taxes upon or against or on account of any catch or pack of salmon made by them 
in Alaska; and it shall be the duty of all public officials charged with the duty of col- 
lecting or receiving such license fees or taxes to accept such certificates in lieu of 
money in payment of all license fees or taxes upon or against the pack of canned 
salmon at the ratio of one thousand fry for each ten cases of salmon. No hatchery 
owner shall obtain the rebates from the output of any hatchery to which he might 
otherwise be entitled under this act unless the efficiency of said hatchery has first 
been approved by the Secretary of Commerce and Labor in the manner herein pro- 
vided for. 

Of recent years so much objection has been raised to the system 

-of hatchery rebates that the matter of the Federal Government 
taking over all private hatcheries in Alaska, at a fair valuation, and 
operating same, is being favorably considered. ! 

In 1901 the Pacific Steam Whaling Co. established two small 
hatcheries—one on NagelStream, which enters the northern side of 
Quadra Lake, on the mainland of southeast Alaska, and one on a 
stream entering Freshwater Lake Bay, Chatham Strait. Both were 
closed down in 1904 when the company failed. In 1908 the North- 
western Fisheries Co., which had acquired the Quadra plant, removed 


it to a small stream entering the head of the lake and has operated 


it ever since. 

In 1901 the Alaska Packers Association erected a hatchery on 
Heckman Lake, the third of a series of lakes on NahaStream, Revilla- 
gigedo Island, and about 8 miles from Loring, where the association 
has a cannery. This is without question the largest and costliest 
salmon hatchery in the world, having a capacity of 110,000,000 eggs, 


‘ 
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and the association is entitled to great credit for the public spirit it has 
shown and the work it has done, entirely without remuneration until 
1906, in building and operating not only this hatchery but also the 
one at Karluk. 

The Union Packing Co., at Kell Bay, on Kuiu Island, and F. C. 
Barnes, at Lake Bay, on Prince of Wales Island, in 1902 built and 
operated small hatcheries, both of which were abandoned after one 
season’s work. 

Up to 1905 the work of hatchmg salmon in Alaska was confined to 
the salmon cannery men. In that year, however, the United States 
Bureau of Fisheries erected a hatchery on Yes Lake, which empties 
through a short stream into Yes Bay, on Cleveland Peninsula. In 
1907 the bureau constructed another hatchery, on Afognak Lake, near 
Litnik Bay, Afognak Island. 

The eruption of Katmai Volcano, on the Alaska Peninsula, ine 
6, 1912, covered the island of Athens with volcanic ash and ene to 
an average depth of 9 inches. It is estimated that 20,000 salmon 
perished at the head of Litnik Lake, while thousands were driven 
back mto the ocean. As a result of these conditions the work at the 
Afognak station was much hampered and curtailed. Even as late 
as 1915 work at this station was still being hampered by the volcanic 
ash and sand which fell in 1912. 

In 1913 collecting stations were established at Eagle Harbor and 
Uganak Lake, on Kodiak Island. Im 1915 another was established 
at Seal Bay, on Afognak Island. 

In 1913 a collecting station was established on Ketchikan Creek, 
but, owing to the objections of the citizens of the town against the 
taking away of the eggs, the station was abandoned in 1915. 

The following tables show the eggs gathered and the fry planted 
by the Government and privately owned hatcheries in Alaska: 


OureuT oF THE SALMON HatTcHERIES IN ALASKA OWNED BY THE UNITED STATES 
BurReEAv or FisHErRies, 1906 To 1915. 


Yes Lake hatchery. 


Year ending 
rie AO Red, or sockeye. anes | Soak Humpback. Total. 
ok | iad ————— SS 
Eggs. Fry. ver, fry.) fry. Eggs. Fry. Eggs. Fry. 
LG OG Meee ee | LL A 6, 6387550) fee Pe) e aches A SA a RO | ee 6, 638, 550 
ROOTS aS Ts ig ca 54,610,900 |........ 143 BOOKA Cae ime me SC] = 5 se 54, 754, 300 
LO ORS MEE MEMO TAC 2 Saal 61369; 000 [fe Ch RCO a SA ee | ee ee 61, 369, 000 
LO OO erreurs Satu esa Meta 48, 653, OOO) | FSS 00} | ASM ae cE Bietemcle «c= = (cele ae meee 48, 662, 900 
TOAST Ta AIR BO, S70. \G00 [se 0 | ean OG IRR | 69, 879, 600 
Us Spay fhe een ey BS; 239.900 ee sass eee ane 1OOXOOOWPeeeescee - 100,000 | 68,239,900 
nore se eeeeeene--|----- 22-2 68, 335,000 |.---...-]-.- POSeeS Ceeeeese nes Bese nen enen Smee nomen , 70) vn 
GéoO4OOOosmalibccos=seaas f AZ2 LOO CHAR. Belle rararerersreretsl tere terete te ie ra Tete | ets te ios > alte fella epee Pete 
LOTAVE TREN E F000; 000 | #42, 726, 400) |S aan ah Sie aaa EGE 4,500,000 | 2,000,000 | 47)226, 400 
RS ayes ote a ST Ee EY a37, 445 OOO' | see ae ee 2,000,000 |....-.-..-. 2)000, 000 37, 445) 000 
Total....- 2,000,000 | 518,319,350 | 9,900 | 143,500 | 2,100,000 | 4,500,000 | 4,100,000 | 522,972, 750 


@ Includes 2,925,000 fingerlings, yearlings, or adults. 
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OuTrPuUT OF THE SALMON HatTcHERIES Iv ALASKA, OWNED BY THE UNITED STATES 
BureEAvU oF FisHERtiEs, 1906 ro 1915—Continued. 


Afognak hatchery. 
Year ending June Red, or sockeye. Humpback. Total. 
3 ; Coho, or 
; Silver, 
Eggs Fry. fry. Eggs Fry. Eggs Fry. 
(ODL See TRS Ser el Bie gao aes SORE MIR TON|en Smeets END A Rae LO4Q00)| 2 Seeeeeees 39, 335, $70 
GIO, aah RR ae a OO Se ara A GATE 7 Oy HOS need ene SES4 (40) | ose ees 72,010,910 
RIE eho Guy ANS Se ao ae DIS Hae. (UD lloscevanalenetuneeLons BOAST5(0)| iste mnanee 27, 119, 150 
TG): APO eA A Rema Noten ale 18,394,700 |....---- BTA 7EO cameras ----| 3,271,740 | 18,394, 700 
TG) 5 Sega UC A DMNA Ce oF TUL GB CTD cies el [eats Syl en ee I UN 12,551, 100 
TOS Saas Sree a 3,970,000 | 7,761,705 | 50,000 |............ 12,034,399 | 3,970,000] 19,846,104 
TEST ees Ma TO | MSO RE @ 6,387,080 |.......- 12,500,000 | 6 343,480 | 12,500,000 | 6,730,560 
Totals. Mayen 3,970,000 | 182,822,625 | 50,000 | 15,771,740 | 18,115,769 | 19,741,740 | 195,988, 394 
Total, by species. 
Shaenicnndls i a ay Grand total. 
i ' m 4 
ing aur Red, or sockeye Gipnoton croc umpbac. 
silver, | head 
Eggs Fry. fry. fry. Eggs Fry. Eggs Fry. 
CHG 2 Os | de a Ie CONGRESS Met sb Fae Se BN ha re lal A, 2 6, 638, 550 
LOO) Zea pe ig I 54, 610, 800 |.....-.- TSB Be aie a REN EW 54, 754, 300 
TORE EC rene re Rae | GIEETRS OD See Se Ae CE ae a Pei ATE aE LANES Mn eet A 61,369, 000 
IKE) 2 A ee nT cn Fa a S978 S(O lhe 9s 900N ee tee ees tce ee aaa TONOOO) Sees eee 87,998, 770 
Oe ete ee Se PANGS OBO TONE oe tie ee an aE ENS 363740 i ieee 141, 890, 510 
OTTER gia ea R ys GANGA CH) Mee essa EL ET 100, 000 364, 150 100,000 | 95,359) 050 
OTOL wpe eer sh, SON TON OO meee | aan iis Bits 7iAkny | Me segue in 3,271,740 | 86,729, 700 
EOS Meee tere eyN arsine [Paso Dom) tl ieeanenanes eek avais SN seal) Site NR a ee a a ee ed 72,973, 200 
eG ene 5,970,000 | 50,488,105 | 50)000 |.........]............ 16,534,399 | 5,970,000 | 67,072,504 
TOUS enced |e Ue C/43/ 8204080) WA sme ea he Si NL 14,500,000 | @ 343, 480 | 14) 500,000 | e 44) 175,560 
Total..| 5,970,000 | 701,141,975 | 59,900 | 143,500 | 17,871,740 | 17,615,769 23, 841,740 | 718, 961, 144 


a Includes 5,444,830 fingerlings, yearlings, or adults. 
b Includes 119,480 fingerlings, yearlings, or adults. 
¢ Includes 8,369,830 fingerlings, yearlings, or adults, 
@ Includes 119,480 fingerlings, yearlings, or adults. 
¢ Includes 8,489,310 finger lings, yearlings, or adults, 
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Output or Private Saumon Harcueries or ALASKA, 1893 To 1915. 


{Unless otherwise stated in footnotes, all of the fry liberated were red salmon.) 


Callbreath’s hatchery. Karluk hatchery. Klawak hatchery. 
Year ended June 
30— 
Eggs. Fry. Eggs. Fry. Eggs. Fry. 
AROS eal st ewe Le 900, 000 GOONOUDs Means le 
TRONS Manat es Cee 3,000, 000 2904, OOO) |aames ce see 
ISOS UAC Sh NUE 6, 300, 000 PN OUI) || wos soomedouue 
1896s wa MaMa 6, 200, 000 54753000) teeeaseee ee 
THe ea NR Na 4, 400, 000 4,390, 000 3, 236, 000 2,556, 
SOS cies ee OMe ere 3, 400, 000 2, 526, 000 8, 454, 000 6, 340, 000 2, 023, 000 800, 000 
1890 27 a NOE 3, 000, 000 2,050, 000 4,491, 000 3, 359, 000 Be 600, 000 3, 000, 000 
LOCO Se eR eae 3, 400, 000 2,335,000 | 10,496,900 7, 872, 000 3, 600, 000 a 1,000,000 
TOOT ee sare aaa (Cy a» ied ea ae ae 19, 334, 000 15, 566, 800 "ey 0%, oe es 
1902 tea 6, 000, 000 5, 500, 000 32, 800, 000 28, 700, 000 3, 500, 000 2, 800, 000 
HSB Pass See OR 6,000, 000 5, 000, 000 23, 400, 000 17, 555, 000 3, 500, 000 1 500, 000 
AS Osea i Ae ene 6, 000, 000 5, 000, 000 28, 113, 000 22,000, 000 3,000, 000 1, 700, 000 
ICE ai eR Re 6, 059, 000 5, 250, 000 45, 500, 000 33, 670, 000 2, 800, 000 2; 000, 900 
AGOGH ER eis Unie 7,700, 000 6, 500, 000 36, 933, 000 28, 236, 412 2, 800, 000 2,300, 000 
: (d) 38, 679,200 | 36,846, 000 3,600, 000 1, 187, 000 
47,808,200 | 43, 655, 000 3,500, 000 2,776, 000 
40,320,000 | 37, 105,000 oe) 000 3, 200, 000 
45,228,000 | 40, 620,000 5, 800, 000 5, 300, 000 
49,626,000 | 37,722, 000 6, 786, 500 6, 200, 000 
41,026,800 | 37, 495, 100 5, 600, 000 3,530, 000 
45,600,000 | 41,803, 155 3, 835, 000 3,675,000 
Oa I is Ul ce te are Ee SIs SRO Ae 34, 629, 160 31, 546, 080 3, 645, 000 Bi 465, 000 
AQ Af Sea EM TPS ES IONS RAIS ea EN spa aa f 30, 240, 000 27, 704, 000 3,816, 000 3, 653, 000 
Total... 9 63,350, 000 52,121,000 | 585,915,260 |} 500,361, 987 64, 905, 500 48, 086, 000 
Hetta hatchery. Quadra Bay hatchery. Freshwater Bay hatchery. 
Year ended June 
30— 
Eggs. Fry. Eggs. Fry. Eggs. Fry. 
2, 800, 000 256005000!) 2), sn || Pie Soe ccs Zea einen ara ooh | ee 
2,000, 000 MESO GOOG eis. 2 SHES REM SEU 2 8 OHS TRADES eae AY 0s ey Hen 
1, 800, 000 ABOU SOOO 62225. 5 CRRMUNRI nk ASN SIE CORBI RIDE CIS Re 
2, 500, 000 1, 700, 000 4, 500, 000 3, 500, 000 1, 500, 000 1,000, 000 
4, 800, 000 4,000, 000 5, 500, 000 4,000, 000 (0) (b) 
5, 127, 500 3, 750, 000 600, 000 é 400, 000 (d) (d) 
(i) (i) (1) (h) (h) (h) 
(h) (h) (i) (h) (i) (1) 
(h) (h) 1) (h) (i) (h) 
8,000, 000 6, 125, 000 (h) (2). (h) (h) 
8, 400, 000 8, 134, 000 3,325, 000 3, 025, 750 (I) (h) 
10, 313, 090 9,000,000} 10,863, 000 9, $50, 000 (h) (h) 
9, 141, 090 8,552,500 | 11,200,000] 10,359, 000 (h) (h) 
2,585, 000 2, 342, 000 11, 000, 600 10, 166, 000 (h) (h) 
3, 730, 000 3,592,000 | 10,000, 000 8) 127, 000 (h) (h) 
4,082, 000 3) 590, 500 18, 400, 000 17,054, 000 (h) (h) 
7, 438, 500 Ul, 142) 500 21, 300, 000 20, 300, 000 (h) (h) 
Total........| 72,767,000 62, 528, 500 96, 688, 000 86, 772, 750 1, 500, 000 1,000, 000 


a Many eggs frozen. 


b No run of fish 


ce Hatchery was not used, the eggs being hatched out in the lake. 


d No report. 


e Fish coming in to spawn were lifted over the dam. 
f A collection of 7,400,000 humpback eggs was made for Afognak, and these appear in the report of that 


hatchery. 


g A considerable proportion of these are coho eggs. 


h Not operated. 


—— 
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Oued or Private SaumMon Hatcuerigs or AnasKa, 1893 To 1915—Continued. 


——§n.o "110 Oooo 


Fortmann hatchery. Kell Bay hatchery. Total. 


Year ended June 
30— 


Eggs. Fry. Eggs. Fry. Eggs. Fry. 


900, 000 600, 000 


Le acta Aa (Pe Me I AROS RS 1) 3, 000, 000 2, 204; 000 
2a Ge a |e ee Pal OR eH 6, 300,000 5, 291, 000 
ose og AE Maen el AU Pe NS 6, 200, 000 5, 475, 000 
= sso ne SERS Be AIDE oad RNIN UE 8, 636, 000 6,946, 440 
2! 2 Seg ga SSE ae aR RUE 0d 13, 877, 000 9, 666, 000 


13, 891, 000 11,019, 000 
19 496, 900 12) 707, 000 
Bean ccinalece ora =| ciciaia sim Se eee el a eee 21; 134, 000 16, 066, 800 
11, 460, 000 10, 300, 000 62, 260, 000 53, 500, 000 
40, 050, 000 29, 005, 000 2, 500, 000 2,000, 000 85, 750, 000 63, 060, 000. 


22, 203, 000 13, 780, 000 (a) (a) 65, 043, 500 46, 630, 000 
65, 010, 000 63, 181, 000 (a) (2) 119) 360, 000 104) 101) 000 
68, 715, 000 67, 643, 000 (a) (a) 116, 148) 000 104, 679, 412 
105, 450, 000 80, 973, 000 (a) LL X@) 147, 729, 200 119; 006, 000 
b 41) 230, 000 33, 920, 000 (a) (a) 100, 588, 200 86, 476, 000 
24° 465, 000 22, 785, 000 (2) (a) 80, 010, 000 74; 249° 750 
53, 340, 000 50, 725, 000 (a) (2) 125, 544) 000 115; 495, 000 
34) 920, 000 30, 245, 000 (2) (a) 11) 673, 500 93, 069; 500 
107, 520, 000 100; 335, 000 (2) (2) 167, 731, 800 153, 868, 100 
23; 160, 000 20, 800, 000 (a) (a) 86, 375, 000 77, 997, 155 
9, 430, 000 8, 700, 000 (2) (a) 70, 236, 160 64, 355, 580 
22? 500, 000 20; 820, 000 (2) (2) 85, 294° 500 79, 619, 500 


629,553,000 | 553, 212,000 2, 500, 000 2,000,000 |1, 517,178,760 | 1,306,082, 237 


SSS EE A IIL 8 


@ Not operated. b Includes 30,000 coho eggs taken and 27,000 fry liberated. 


O. 


